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On the Transict Current at the Time of Starting the 3-Phase 
W ound-Rotor lnduction Motor Connecting the Condenser 
RyuzδDate 
Abstract 
In operating the induction motor such a method is generally used as to connect the phase 
advancer with the secondary side or the condenser with the primary side for the purpose of im-
proving th巴 powerfactor. 
The present writer has introduced th巴 transientcurrent at the time of starting the 3-phase 
wound-rotor induction motor connecting the condenser， considering the impedance between the 
electric source and the motor by the equivaient circuit. In this way， he has researched the re-
lationship betweenιthe capacity of the condenser and the transient current. That is to say， every 
component of the transient curr巴ntJS 巴瓦pr巴ssedby using the roots of the characteristic equation 
and the relationship between the capacity of the condenser and the roots， and that between the 
roots and the transient current have been inquired into 
Furthermore， th巴 allowabilityto use the simplified equivalent circuit for the analysis of the 
































コンデンサ電流を 1c，全電流を Iとすれば，定常状いま電源電圧を E 固定子電流を 18，
(1) 
3-十jX十 1 1 1 
一 一一一.Xσ 'R 
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+ (RXs + R8X) (X，十XR)十XX8(Rr+RR)]
-}'vX{(X禍十Xs)(X，十XR)十XmX.}] 
+p2[[R{X明(R.十R"+ RR) + R8 (Xr十XR)}+(R，+ RR) (RX8十RsX)]
+Xc {(X，十XR)(X+Xm十X.)十X明(X十Xs)}
-j'O { (RX8 + RsX) (X間十x，十XR)+RX明(Xr+XR)}] 
十p[[Xc {(R+Rs) (X叫+Xr十XR)+(R"十RR)(X十X叫+X8)}













E= Esin (ωt+tJ) 
18 = i800 (t) 















_ M(p) T7~:_ f.." I '" _1 M(jω) 1 i(t) 一一一Esin(ωt+θ)= l -"i~>-: ":' I E sin(ωt+(}十判N(p) 一IN(jω)I 
~ M(ωh) 十戸一ー ァー一一-EグP2tsin(α-(}) λ~1ω II干五~ N'(ωP2) 
?? ??
ここでN(ρ)=0の根をあとし
M(jω) _. I :L /rl _ _， b _， 1 一一一--.-=a十jb， !P = tan-1 α= tan-1 N(j )α~ C~U (一ρ，)
の関係2)を適用すれば
1 /--d2+e2 ~. . ， " ， . dlりl十c
18凹 (t)= ~ .j (1+;I~;+P~) Esin(ωt十が+CP)十三7言語孟三面-E川町(α1一θ)




e( -1 + P1Pz)-d (Pl +P2) 
唱 1









18 = i80V(t) 
とすれば
dlう+(ej-je2) 




α = (X，.+ XR) (X+Xn十X8)トーX町(X十X，)
b1=(R十R8)(X前十Xr+XR)+(l乙十RR)(X+X明 +X8)
b2 = 'U {(X+X8) (X叫十Xγ+XR)十X叫(X，.+XR)}


















i80V (t) 九-----r71一一一一一一一一一一 三丁三E了 Esin(ωt十が+CD)a、{(1-ρ;戸+ρn{(1-ρ~)2+ρn 
十 1 /{(dPt+el)2+(dρ; -e2)2} {(Pl sin tJ+ cos tJ)2 + (p; sin (1門 p グ吋リ(αmα ふ
五v-{面i二五芹:研二瓦可1(f=弓下話平+(2p一面;7干~ße~-I~ J 
L 五坐辻.el)2土l坐とe2)2.li(竺2竺inl吐豆?型空士ip;五型)2}H' ~ωp')t+j(αmα....+a1)')) 
α、イ PI-Pz)2十 (p;_p~)2} {(1十d一五2)2十(2Pzpf)2} 心。 山 ."， V"" 
， (d-e2){ρlP2一(1ー ρD(l-p~)} +el {pl(1-Pf)+P2(1-P;)} ψ= tan-1 一一←ー -
el {PIP2ー (l-pD(l-p~)) 一 (dーω{ρl(l-p~)+ρ2(1ーρD}
α= tan-1坐与丘 町 同 jd，五三笠
明 1~ li:t 雨戸云i umz ta dh十el
αn = tan-1 P;-ρ; 一
ω Pt-P2 
α削=tan-1_P;旦士互ゴ色坐些三2ð.五f主l~nd土空塑L




























特性方程式 ap4十bp3十cp2十dρ+ε=0の根は2個の実根と l組の共役複素根でこれを PbP2， 
あ十jぅ3'P3ーjp~ とし， ρ の代りに P/ω と置けば









+一二ニエー一一一一一一一一一一 Eew叫 in(α2-(j)α イ l+p~ (ρ2-Pl) {(P2-Pグ+ρn
(6 ) 
ここで、
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+」-l」 93+ g)2 + (Jp~J2) 也立坦士竺竺吐恒三!里丘一×
ap; υ {(l+p~-pわ2+(2P3五)2}x 
v x[五2{(PI-P3)+(ρ2-h)}2十{(ρl-P3)(ρ2-P3))一五2}守
xEεωP，t COS(ωp;t+α制ーαη十α。) (14) 






噌 1 喝 1
α1= tan--'子五J α2=tan AI二万
α t n1-i44一 仇 ztmlLP1てが」金三_ts)三百三
畑山 あ十g ~n <~U P; {(ρ1ー あ)+(P2-P3)}




































特性方程式 ap4+(b1一jb2)ρ3十(C1一jC2)p2+(d1-jd2)ρ十(fl-jf2)=0の根は 1組の共役複素根と 2
個の複素根でこれを Pl十jρ;，PlーjP; ， ρz+j巧，P3十jp~ とし ρ の代りに Iう/ω と置けば
ω3 {gp+ω(h1一jh)};s"v(t) =一一一一 一 × 
α{ρ-ω(Pl十jp;)}{ρ一ω(Pl一jρ;)}{p一 ω(ρ2十jβ~)}{ρ一ω (P3十jp~)}




;scv(t) = ~\/一一一 一一一一 一 Esin(ωt十H+({J)'V {pH(l一五円{封+(1+p;)2}{p~+(1一五)2}{封十(l-þf)2}
+ ~ 1" I豆亙在戸豆亙互玉)2}{(瓦瓦而石os(1)2+(函而j主
2α封、1{(1十Ti-t;Z)2十(2t出)2}x 
v x {(ρl-Tz)2+(ρ; -þ~)2} {(Tl-P3)2十 (ρ-ρ，~)2}
XEeuJ1)，t+j(ωp1，t十αmlαnt"1α。)
十__l 1 {(付1+hl)2+(ω;十h2)2}{(Tlsinl1十COS(1)2十(T;sin (1)2} 
2aρ; ，1 {乱高i二評石川)2}x 一一一一一一一
v x {(ρl-T2)2+(P;十ρf)2}{(Tl -T3)2十(T;+T;)勺
xEεωp1t+j(ωPl，t+αm' αn2-吋，)
+l_ /一一_{(立主主士主1)2+(ωjーん)2}{(Þ2sin l1 +cos l1)2士~p;sin些L一一一×
a ，1 {(1十民一五2)2 +(2Þ2þ~)2} X 
v X {(T2-fJI)2十 (þ~-ρ~)2} {(ρ2-Þl)2 +(ρ~+p;)2} {(T2-T3)2+(ρ2-ρ;)2} 
xEεωPzt卜j(WP2't卜α7n3-an2-T-α0，)
+l_ /-，;一一{(仇+ん)2±皿五-h2)2}{(Þ3sin l1 +c竺旦竺(p_~sin (1)2} 
a ，1 {(l+Þ~-必2)2十 (2P3Þ~)り×
v x {(ρ3-Tl)2十(必一五)2}{(ぁ-Tl)2十(五十五)2}{(あ一ρJ十(ρ;-Þ~)2}
x EewP3t7j(ωP3It~-~rm.l αn4 1 α04) 
{Þ2(1-þ;)十Þ3(1-þ~)} [h1 {ρi-(l-ρの}-2Tl(g一九)]
+ {Þ2Þ3一 (l-Þ~) (1-T;)} [2h1ρa(g一九){ρi-(l-t?)}] 
({J = tan-'-(-，-，--一一一一 一一一一一一一一一一一{ρZþ3 一 (l-Þ~) (l-T;)} [h1 {封一(l-T?)}-2Pl(g-h2)] 
一 {Þ2(1-þ~)+ρ3(1-þ~)} [2h1Tl十(g-h2){Ti-(1-t;Z)}] 
α_ .~_-1 gp;-h2 ~，_ .~_-l二 ({Þí三Ì!2_




α，= tan -1_gPと主旦 α4 十an-1_g_P~二ム2一
川山 gP2+h， ~m4 山 gP3十 h，
α1 =tan'" 一(P，一ρ2)(P， -PS)+(〆1一ρ~) (ρ;-P~) 4 目てln
nl 山 (ρ1-PZ) (ρ;ー が)+(p; -P;) (P1 -P3) 
α> = tan-1_V!←亡P2)(ち三主主)一(五士É~)jti士五)
山 山 (p， -P2) (p; +ρd十(ρ;ートpf)(P，-P3) 
α = tan -1J百-P~) {(PZ -P，)2ー (P?-P?)}+民(P2-ρ1江主三島)
叫ー凶 (Pz-P3) {(P2-P，)Z二辰五疋耳三瓦面戸五)(民一月
α叫い 1(pf-p;) {(ρ3ー ρ1)2ー(ポ2_ρf2)}+ P;(P3 -P，) (あ-P2)
J 目an. :-~ --， ，.-~ - -. ， -，~:"，-é----一一一一一一一一一一一一一一一一
叫 山 (P3-P2) {(ρ3-ρ1)Zー(百Z_p;Z)}一必(P3-P，)(民一括)
α.，い 1 t{{(l-ρr-p;Z) sint1-2Tl COS叫.， = tan 一一一一一一一一一一一一一一一一一一一一一 一一一一一一
σム… lり1(1十Ti+t?)sintJ十(1十Tr-Jザ)cos tl
α .l-~~ -1 ρ~ {(l-p~-ρf2)sinθ-2Þzcos t1} 
03 - Lはn 一一一一一一 一一一一一一一一一一一
山 Pz (l十Þl十五2)sinfJ+(1十p~-P?) cos tI












































にf>g，P1>P2， lXj>α2であるからか1十g>O，fpz+gくOとなり， 第 2項と第3項の係数は共
正で θの値によって正から負に変化する。 また θ=α1あるいは f}=α2とすれば一方の減衰成
分をOとすることができ，両成分の初期値の和













Rs = 0.39 _Q 
R，. = 0.47，Q 
RR = 4.36，Q 
R = 0.95，Q 
Xs = 1.09，Q 
X，. = 1.09 SJ 
x， = 21.74，Q 
X = 1.55，Q 
























また供試機にそれぞれリアクタンス X= 1， 5， 10， 50， 100 t2と，その各について抵抗 R=
kXQ (k=O， 0.1， 1)とを直列接続した場合のコンデンサ容量 C=O，100， 1000， 10000μFに対
する根の変化を示せば表-1のようになる。
表-1 諮変数に対する特性方程式の根
kニo k = 0.1 
印 )1 c開 |ρ1 わい竺Ll三!?ムil円 ρ2日竺
1 






























o I -0.03 I -1.75 
100 ¥ -0.03 ¥ -1.74 ¥ -0.39 :tj6.73 
1000 I -0.02 I -2.08 I -0.24土j1.98
10000 I -0.03 I -2.38 I -0.08土jO.58
1 
10000 







1000 I -0.01 







。 -0.61 -0.66 I -0.90土j4.03





















































































x叫 C附 I P1 Iの |P3土JP3F1x叫 C開 IP1 Iρ2 I P3士jp!"
l!¥iJi-1-








図 4 特性曲線 図-5 特性曲線の分解
以上の結果を検討すれば，特性方程式の根は次のような特性を有することが判る。すなわ
ち特性方程式の表わす 4 次曲線は図~4 のように p 軸の負の領域に 2 個の交点を有する上方に
開いた W 字型の曲線で，これを 2組の 2次曲線の積として表現するときは図 5のようになる。
すなわち実根および複素根を与える放物線は共に上方に開L、ており，れは原点の近傍にあ
って X またはんが大きくなる程負の方向に移動し pzは c=Oおよび C二∞に極限値を有す
る。またあIjP~ は 2 次曲線の最小点を表わし，その点は c=∞においては原点に， c=Oにお
いては縦軸に平行な漸近線に収れんし，この漸近線は Xが大きくなる程負の方向に移動する。
供試機にコンデンサ C=O，100， 500， 1000，uFを接続し， 電源電i王E=100Vで始動する
時の電源電圧 e，電動機の 1次電流ふ 2次電流 lr，コンデンサ電流 10を直記式電磁オシログ
(13) 
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~~/~)__L~___ B _-=-_J土 lhι A B ---1什 D




ι= Asin(ωt+V?)十BeW1Ji十Cε吋 "+Doω1)，'COS (ω p~t十 α) (2) 
で表わし，C=O， 10， 50， 100μFを接続した時ーの各項の係数を計算すれば表-2のように
なる。
係数 Aは始動初期における定常電流成分の最大値を表わし， その実効値は A/{2， となる
が，始動後回転中は等価回路より決まる定常電流の値まで過渡的に減少する。またコンデンサ
容量が増加するに伴って A~土増加し，実験例におけるように込は lc と共に増加して l，. に増
加を生じ，加速トルクが増大して速度の立ち上りが速くなることが認められた。




また係数 Dは減衰振動成分の初期値を与えるもので， 定常値の 1%以下となるので無視
してもよい。
(15) 
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XX刑 (X.+Xr) ._， X.X，. 
一 目 -




ιτ {R8X，γ+ (R.r + RR) X8} X+RX8Xr 
でム X叩 {(Rs+Rr+RR)X+R(X.+XR)} (27) 
〆(Xのを含まない項)の係数の比は
R(R.，十Rr十Rn)X明
R{X哨 (R8十R，.+ RR) + R.Xr} + (R，. + RR) (RX. + R.X) 
一司 R{R.Xr+(Rr+RlI)X，} +R.(Rγ+RR)X 
一 一ー
で ム X"，R(R.十Rr+RJI) (28) 
p2 (Xー を含む項)の係数の比は
XX別 +(X.+Xγ)(x+x"，) .， X.(X，ー x)
明 キ 1ー (29) 








R.，Xr + RrX.+ RRX， -RX，-R.X キ1一 (31)X同 (R+Rs+Rr+RR)+R(X.+Xr)+(K+R，.+RR)X
ρを含まない項の比は
f?'(R.+Rr+RR) 







次に Xcを含まないpの係数の比はOとなるが --般に Xcを含まない項は含む項と比較
して充分に小さいので計算 k差し支えない。
また Jりを含まない項の比をんとすれIf





















(5) 特性方程式を 2組の 2次方程式の積として表現することは，一方は実根を，他方は複
素根を与える。~根は c=o および c=∞に極限値を有し，複素根は c=∞において原点に，
C二 OにおL、て漸近線に収れんする。
(18) 







。くんく1十一旦~ --.. _.._ I Rr十RR
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A Fundamental Study of Space Charge 
under the Void Discharge 
Kazuyoshi Kobayashi， Taikichi Hattori and Shigeo Sawa 
Abstract 
1n this paper， the authors intend to clarify the effect of space charge of the dielectrics through 
investigations under the void discharge. The experimental results are summarized as follows: 
1. Ther己 aretwo kinds of mist-like figures : the五rstis primary mist-lil臼五gure，and the second 
is one induced by primary discharge 




















3mmを使用し，および，試料としてエボナイト平板 15cmx15 cm，厚さ 1mm，2mm，



































































図-3は衝撃電圧倒kV(波高値)を印加，d 1: 3 mm， dv: 5 mmの場合で， (イ)図の中央
の放射状図形 Aは，負性である Bの Afterdischargeにより生じたもので，正の図形である。
(b')図の Aは，正放電である Bの Afterdischargeによって生じた負性の図形である。
図-4は， (a)の裏面が(イ)で， (b)の裏面がゅうであり， (a')，ゅうの両図において，ボイド
間隙 lmmに対して沿面ストリーマーの長さ 8.5mm(直径)の場合であるが， After discharge 
が起っていない。
印加電圧が高くなれば， After dischargeが起り易く， ボイド内においては， 空間電荷の
(23) 
530 小林一義・服部耐吉・沢 茂夫
(a) 1五電荷図 (b) 負電荷図
(a') 負ボイド電荷図 (b') 正ボイド電荷図







ている。 (b')における放射状図形 Aは正ストリーマーであるが， (a')における放射状図形 Bは
(24) 
ボイド j)(電による空間電荷現象の基礎的研究 (第 1報) 531 
(a) 1 "'，重荷図 la') 負ボイド電荷図
(耐久電荷図 (b') 正ポイド電荷図



























30 40 50 60 
図 6 電圧ーストリーマー特性

























d1 =2 mm， dv= 1 mm 
図-7











(b) 負電荷閃 (b') 正ボイド電荷図
















(a) 正電荷図 (a') 久ボイド電荷図
(b) 負電荷図 (b') 正ボイド電荷図
印加電圧 27kV (波高値) d1二 lmm，dv=2mm 
図 11
(28) 




る。 しかし図 9に示す様にラ 負ボイド電荷!辺の裏面に形成する正ストリーマーの樹校状図形
の間に光明丹の分布が希薄であるが観察出来るのは，負ボイド電荷図の影響も加わっている様
に思われる。 [;:;)-9においてラ Aが正ストリーマーで， A'が A による誘遵図形 Bが負スト
リーマーで， B'が Bによる誘導図形である。次に図-10の様に釘対平円板電援を用い，平円
板電極の一端を離してボイド放電を観察すると la-llの如くになる。 図 1において， (a')が
負ボイド電荷図， (a)が(引の裏面の正電極仮jの正電荷図司 (b')が正ボイド電荷図ヲ (b)がゅうの
裏面の負電極側の負電荷図である。これにはボイド電荷区l に ι ，電極{i\~の電荷図にも各々対応
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On the Electri五cationof Petroleum Flowing 
through Metallic Tubes 
Tal王eshiSakaguchi and Shoichi Kitamura 
Abstract 
On the mechanism of the electri五cationof petroleum flowing through metallic tubes， only a 
few approaches have been proposed， say， by Cooper， Bustin， Ernsberger and the Shell group， but 
they do not explain satisfactorily the effects of the tube length and the initi旦1transient丑ow.
In this paper another approach is presented under a simple model， provided that 
(a) the electric double layer， constructed by the dissociated ions of a very small amount of 
electrolyte in petroleum on the tube surface， may b巴 seperatedby the m巴chanicalenergy given by 
丑owing，and therefore a new term“charge seperating velocity u，" is introduced; 
(b) if the rate of seperation of the double layer is proportional to the residue of the dissociat-
ed ion-pairs， the e妊ectof the tube length to the streaming current may be shown by another new 
term“electrification time T e" ; 
(c) the leakage of the seperated charges may， as already known， be shown by the relaxation 
tJme 7:，・;
(d) at the initial transi巴ntflow u" andてemay be altered. 
From the above-mentioned model the streaming current is is presented as follows: 
}sニ 1u2 exp (-uclu) {l-exp (-L/Teu)} exp (-L/TrU) 





















































n = m {1-exp (-kt)} 
(2-1) 
(2-2) 
となる。ここで k= 1/τeとおき むを帯電時間と呼ぶ。むを用いて (2-2)式を書き直すと






io = uq = bu2 exp (一日ζ/αu) [A/m2] 
ここで u=液体の平均流速 [m/s] 






11=向 =nb u2 exp ( -Wr./'αu) {1-exp (-t/re)} 
= 1 u2 exp (-Wr./αu) {1-exp (-t/re)} 
I=nb 
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図 3 流動電流の流速による笈化
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図-5 ノミイプライン電流の流速による変化
Fig. 5. Line current 118. velocity 
(3i) 
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に「八、ご、 -;"p .~ 1.5秒，1I ('ニ 0.3m/sとした」弱含の計得{r直がぶずI日電傾向とほば・致する。 τi" ，工
100砂いであり 'Z"e，lt( の最適 11白;土 τt 二 100 秒として司 L・ Ur • Lを極々変えて数値計算をfjい，
その結果から得られた1皇て、ある。従って流動電流l土
ムニ 1u2 exp (-0.3/u) {l-exp 1-.t/1.5トexp" -L!100 lI' 
で与えら，1L，1: i比例定数で油の種なi，電解百の種類‘管内寸法等己変化する。
なおう Bustin等i主流動電流として l=kT¥ハ75{l-exp i-L/1Ti}なる式を与えている。
ニニt:k :よ比例定数 T;土緩和時間 v 速、 L 長さである。 彼の実験結来も 12-6)
.i¥:をj単出して， τc=3.5秒 Uc二 0.5m/s とすれば|対 Sにぷすように‘非常に短い金属管を除い






と，凶 6にノJ'すように流速が速い程7:B は短かくなる。 また図 7iこ刀、ずように，流れ始めの電
流んを飽和した屯流 ι との比をとり，これを 7 で示すとう T は流速にあまり関係せず1.5~3.0
館7茸i45U ニi十~bO ト72. 電
涜卜10
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7.0 2.0 3.0 4.0 
7九連 ('!z/s)
図-6 飽和時間の流速による変化 図-7 電流比の流速による変化
Fig. 7. The ratio of the initial-current 
to stady current "'8. velocity 
Fig. 6. Saturation time 'Vs. velocity 
(38) 
金属管企7ft}lるイ--;;~i~ {の市1屯 545 
の範刊のほとんど 忘ーなul誌をとる。 L泊、し乾いている金属性二に怜めゴイ市mをほLす場介、土わが)(
d-く r/j "二 k きな Ú~{ をとり、 1るにつれて γi土・志の{山首」落忌1く 1，のたさな照!十1
よi土ザヲきりしないが司流れkfめは、抵抗がえさく‘ ま LCノヲ丹しれが大27くな〆〉て司
l(" じが小さくなってL、るからでィ土なし、かと J思オフれる c ニゴヲ~ þ台ふうのんきな J荒野UI~~'~ 1ff ~二つ L 、
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A Study on the Continuous Variable Speed 
Synchronous Motor 
Tadanori Zusho， Osamu Kondo， RyuzO Date 
and Yoshihiro Fujita 
Abstract 
In the previous paper， the authors have presented the new results of study on“Continuouト
Variable Spe巴dSynchronous Motor"， what is called “Z・K motor and system"ー
The motor is composed of three partS of electrical mechanism. The五rstis a main synchronous 
motor， and the second is a auxiliary generator which is driven by the revolving kinetic energy of 
the main synchronous motor's stator， and the third is a auxiliary motor coupled mechanically with 
th巴 mainmotor's rotor shaft and driven by the electrical en巴rgywhich is produced by the auxiliary 
second generator. As a consecution of the above the writers carried out the various theoretical 
analysis on“Z・K motor and system" and their experiment successively. 
These experimental results comparably agree with those of the theoretical analysis. The results 
show many excellency not only on p.f， as well as the efficiency， but also on several charactristics， 
as follows， 
a) Constant speed under constant torque however V. E・dare variable. 
b) V-curve characteristic under constant load and variable main motor's exciting current 
c) Series D・Cmotor's characteristic under any variable speed 
d) Shnut D・Cmotor's characteristic under the variable load 
e) Very fit for the purpose of Kramer system， Scherbius system， S.S・M，Brown Boveri system 
and phase advancer， etc. 
1. 緒言
著者等は前報1)において同期電動機の固定子を回転型にし， これと連動する発電機構，そ





図-1は無段変速同期電動機 (Z・K motor)， 凶-2は (Z.K system)を示し， 両機共に系の
(41) 
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図-1 Z.Kモータ 図-2 Z.Kシステム(系)
表 1 実験に使用 Lた電動機の仕除言
[ 主 *~ @ 補助日 | l画
自 (W)I概数l険 局|励磁|容量 (W)I極数|機種 i励磁|補助機⑥負荷
z・K I AC 100 V ， 1 ~û 期電動機|他励 l l l分巻 I，^"J = _ =， 1直流動1"-: ，~;;'141 -.'!-___~I 30041 -1100VI⑬に同じ i力計式
motor 1200 ι定子附型 i100 V I ~~- l' 1同機 i-"'1 ~~，-"~ I ~3ï~w 
Z.K I AC100V 1 '-， 1同期電一一九日7 11Ji引 十 ld動
1"~_=="'!41 -，.--' '1- 500 41" -1100苛 l⑮に同じ|









図-3 ブロック図その 1 図 4 プロック岡その 2
ルクを発生して， 相対的に同期角速度 ω。で反対方向に回転するから， その角速度をそれぞれ
叫， ωγ とすれば
ωγ= (1-5) (1)0 




同定子の発生トノレクと出力を'fs，Ps， 回転子のそれを τr，P/とし， fT成出力を P。とす
れば
1'0 = 1'8十 1'，
1'8 = s1'o 











て1= (1+ごs)'"r (6 ) 
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(a) 1 > 5 >.0.15 
このときは (6)式が適用されその計算値と実験値を図 6に示す。主機のトルクれは従来
⑨点に示される s=o速度でだけ発生したが， この系においては 5=1即ち回転子角速度零の
起動時に発生し sの値の如何にかかわらず 1定値を保つ。 これに PSから帰還される 7:m が加
わって定出力特性を示すことになる。
T











自押 U3 0.'/ U.D 05 04 0.5 02 0.1 U 
回章'，.1荊遺志 (I-S)lil，
図-6 速度|ノレク特性曲線
て1= (1-1~1合)τ? (10) 
となる。図-6にその計算値と実験値とを示す。可=1の場合は 5=-1即ち 2倍同期速度で τJ
2になる。








(a) 1>5>0.15， (b) 0>5， (c) 0.15).-s>0の3速度段階で合成出力は (7)が用いられる。ま
たその実験値を図一7に示す。 (a)範囲で補助機⑫の出力 P市は P明 >0となり，その各速度に
おける値は主回転子の出力線P，.ニじ (1-5)ω。と合成出力線間の部分で示され
p， 可sP，。 (11) 
になる。
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系の総合効率可は入力を P" 出力を Pl，主機出力を PO，その効率を可。とすれば
η Pz Pz Po 明 Pz一一一一一一一一一町一一一 Pi Po P色-"0 P。
二万。 {(1-5)十河} (12) 
(12)式は (7)式と同形で可0=1としたときの総合効率は図 7のPz線で表わされる。なお同容









??? ???? ? ?? ? (13) 
(45) 
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{日し Fzoニ τzω。とする。 Fsの最大値における sを求めるため
dF" (1-2s){(1-s)+s叫+s(1-s) (1-11) T> 
ds 一 {(1-s)十s11P一--- i zo 
の分子を Oとするには FzoキOであるから
(1-25) {(1-5)十点}+s(1-s)(1一万)= 0 
これを解いて R の最大値の川土







































幾つかの ηの値に対し (13)式から補助機の最大出力の主機に対する容量比が得られ， 又任意;
の 5における P8 を求められる。 ここに仮定した負荷はどの速度にも無関係な定トノレク分だけ
の場合で，補助機容量は最大である。
実際に想定される負荷の速度トルク特性は
τ1 = .+kI1-sln (16) 
で示される。但し τは定トルク分であり第 2項は速度の n乗に比例する分である。
系の補助機容量は (16)式中 τのむに占める割合の減少及び nの増加に応じて Rの最大
値は減少し，同時にそれの生ずる (1-5)点が同期速度に近づいてくる。今負荷トルグ特性が
τ 一 =xh 
τ1 τ+k (1-5) 
(17) 
(18) 























18金一川九二 O (19) 
(47) 

















ム8 dt -V 
T dωr ^ 
~r dt V 
である。 今 τzが一定で Vヲ E，δが変化してその諸量が ω8十dω8，叫+.1ω"τ。+.1τg，τ叫十
.1'Cm， 'C，.+.d.r，九九十dん j(V'E'o')になったとすれば，定常状態では
ω8十ωγ 二 ωs十dωs十α)r+ .1ω? 
二二 οUo 
従って


















4ωs = t1ωγ=0 
即ちf(VEδ)がf(V'E'グ)と電源状況が変化しても負荷トルク τzが不変である限り叫， ωsは
共に変化しないで定速度運転をする。 これは系の重要な特性の一つであるが，実験の結果は
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図-13 電圧電流特性曲線(今一定)




磁電流を 0.05→0.5A)負荷電流は最大の遅れ電流より次第に力率 1の最小電流になり， 更に
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函-15 補助機無負荷飽和特性曲線






















ε iαR iαR 一一一




a， b， cの3つの実験において負荷を 0.79kg-m， 
0.615 kg-m， 0.405 kg-mと与えながら補助機の知を
なるべく変えないで iηげを調整すると，それぞれ0.144
表 2 負荷速度特性実験値表
iyj (A) I Erl (V) 問 (A) Iι(V) I i，(A) 




l試験前弓|山m) I 1川) ヮ(kg-m)i i"r (Al E，!Y¥ 1/1 r' ¥i¥'! E!"IY ん(-~)
a 865 I :35Ji 0.050 0.3:38 10行o 0.1440 8J.O 0.47 
b I 1訪 52.7 0.052 0.340 10行1 0.0282 29.5 0.75 
C 1770 9fi.5 ().05fi lU40 10fi.l ().0310 31.2 :uo 









らあ (1ω。=苛';.~8.)0)0， "8 - ;'J 
を考慮Lて
s'li 
-_ ~ __ ......l...'-ー伊 一一一ー L 戸
川 島明 I " 川 1-51H
二 (1十τ主)" 
となる。 この式の第 1項は主機回転子の発生トノしクであるから 5に無関係に必定であるほほ




7. 系の速度特性及びその制御 その 1



























(26)， (27)式は負荷時角速度を， (28)式(，主これを無負荷にしたときの角速度で， (29)式に
両者の差角速度を示す。よって (28)ラ (29)式に示される角速度が判明すれば任意、の負荷角速度
がグラフ(凶表)又は計算により求められる。


















一1D 0，8 -0.6 -04 -0.2 0 0.2 OJ! 0，6 0，8 1，0 /.2 1.4 16 









九R= i"X2xO.86+4x1 (V) 
である。よって差角速度を速度変動率 εの式で表わせば
α)rrl = εα)，. 
i"R 二= 一ー α)，
Ed十九R (29)' 
E"を100Vラねを 3.5Aとしたときの差速度な ω，の各点について求めたものが図 17のωt'dl
曲線であり，同じく九が 9.38Aについて求めれば ωnl2が画かれる。
ω，.1の求め方: 無負荷速度 ωrOより， その速度と負荷により定まるトルク電流九によっ
て差速度 ω吋 1-2が求められるからその値を差ヲ|し、たものが実負荷運転速度になる。 例えば，
ωr1 f:-.の⑧は補助回路電流 3.5Aに相当する負荷トルクを駆動して 2250rpmを得るには
E叫二 0.4 E，パこなるように 1rn;を逆転調整(発電機になる)するとよいことがわかる。 ωrb
M刊の負荷速度線は 'Zの値から定まる九の値の大小により ω"0の無負荷速度線と ωr2の最大
負荷速度線 (9.38Aがこの系の限界最大値)との間に無数に固かれる。 実際には無負荷と負荷
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ことを示す。 よって負荷トルクl.3kg-m， 0.65 kg-m， 0.4.25 kg-m， 0.325 1王g-m，0.251王g-m，



















負荷に近い B トルク曲線の電流有効トルク発生量は 95%，軽負荷トルクを荷重した A試験は
iα の約 80%が有効トルクになっていることが図示されている。
(J)r とれ一定時の E"と九相互の関係について今帰還系効率 1の理想的な場合を考慮す
表 4 7:Z 0.25 kg-mの制御電流その他関係実験{直表













⑥ 0.25 2.52 









③ 0.25 2.81 0.100 























































































































































7:9 -i工正十 rσ 1:'__s7:9 
τz(kg-m)=-Eιi 
(1-5)ω。
ニ 00006544E iα 
1-5 
E加 (V) iKz十f九 (V)j n(rpm) 
31.0 73.0 1500 
7.0 111.0 1360 
17.0 120.5 1210 
45.0 148.0 1050 
63.0 166.0 900 
92.0 195.0 750 
105.0 187.0 605 
105.0 153.0 440 
100.0 144.0 300 
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(1) 無負荷速度は E(JE(Z+E"るの比から決定する。 Edを」定にすれば E怖の加減調整によ
って速度は等辺双曲線に沿って増減する。
(2) E叫を Ectと反対極性にすれば，同期速度以上に幾らでも加速することが可能である。
(3) 軽負荷の場合はブレーキ・トルク用の t"電流が僅少で済むから Eclも少くて済み，従
って E品の僅かの変化による速度感度は鋭敏になる。
(4) 負荷速度の調整は (1)，(2)， (3)に記したことと総て同様である。但し無負荷で、示され
る速度より (29)，(29)'式て、表わされる差速度だけ減速するから，その負荷トルクにより決定す
るブレーキ電流九から定まる差速度の減少を見込まねばならない。





























③ ③ 電圧 sEo(Eoは補崩発電機定格速度時電圧)，発生周波数
図 20 同期非同期直列縦続法 (1) ザ(f:電源周波数)よって誘導機⑬の固定子に生ずる
図 21 速度ートノレク特性曲線
回転磁界速度は snω。である。それで
sn> l-s (33) 
を満足する間補助機⑥の電動作用が可能である。 つま
り刀二1では④，⑮，({;)は同極数であるから 5，=0.5で




を夫々 rb Xb 九 X2，誘導機のすべりを 51とすれば
ヲ1r<JEx sn十s-1
問 伊 ..L _~._____' ゐ- 一r ( 51rl十fI22i
(1)0 l ( _-'_1'_lS''_L )十(Xl+X2)j 
(34) 















5山 EO(l-s) ( sn十s-l¥ 
=じ(l-s)ω。+777LmJ(て) (35) 
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? 凶所忠則・近藤 修・伊達隆三・)族日l義弘
ある。 この実験記録は共に固定子出力 R を実測し補助電動機に流入した電力 P併をメータ
ーで読んだものである。従って Pg包は固定fの生ずる回生可能電力である。これよりセルピウ
ス方式の場合を考察してみると， 図-10において定トルク負荷に対しラ電力変換効率は非常に
高くヲ凡そ 50~80% の回生ができることを示している。 速度比トルクには同様に高能率を示
































T1: 第 1バンド巻出張力 的:第 1バンド接触角(ラシアン)
T2: 第 1パンド巻込張力





D: ブレーキ・ドラム外径 L2・ 第2バンドレパー長
567 
各ブレーキ・パンドの巻出側張力 T)， T3と巻込側張力 T2， T4との間に次の関係が成立する。
T2 = l¥eO T4 = T (40) 
又ドラムの円周切線方向に働く力， 即ち制動される力を夫々第 1バンドは Pj，第 2バンドは
P2とすれば
P1 = T2-T1 
P2 = T4- T3 
よって各パンドの制動トルクロhτB2
l主
7:B1 二 (T2-T1jf 州 n)







今国 30のドラム上の 2点 A，Bにおいて面圧力の状態を調べる。図 31にこの箇所を改めて
図示する。点Aの張力 T'iJ~徴少面積変化 ds により δT だけ増して B 点の張力が T'+δT に
なればラ面間圧力 T(が)dsは図 30の面間圧力分布線をたどる。その理論は図 31でバンドl隔
をω とすればラ面圧分布式は次のようにがの関数として表わせる。
或いは
dゲ . dll 
T(θ) ds = T' (1) sin一三一一十{T'(11)+δT(が)}sin 
dtJ ~'" dll 






















任意容量の超同期電動機のノくンド・ブレーキ張力 T]， T2， T3， T4を計算式によって算出する
と，tlj与281"=4.9ヲジアン， θ2今2890=5.04ラジアン，L2=12 cm， L3ニ 15cmとして (40)式
より
T2 = e"o， Tj = 2.71800.3'γ4.9 Tjニ 5.551¥
T4=ε叫 T3= 2.7180o.35X5叫 T3= 5.82 T2 = 32.3 Tj 
L2 rp 12 T，=一一 T?二 x 5.55 T， = 4.4 T， " L3 ~" 15"~.~~ ~ 1 •• •• ~ 1 
(42)式， (43)式を用いて面圧最大値は
Tmov = _64~:..6 T1 
max Dw 
(41)式より δTを求めると，dtl=300 の場合 Tmaxより 300ずれた点の庄力差は，e，'9， =5.82， 
etl(θ，-300)=4.85として
64.6 Tj (げ(0，-300) ¥ 





Tn'mov¥ = 64.?_'0~+5.4_T.l 
伽叫 一一一75一面一一
70T一万戸 (kg/cm2) (44) 
Tj は巻出バンド張力で 200~300 kgが工作上の使用限界であり Dは S.S.M容量，回









10く uく 20m/s 
























































ω。一(l-s)ω。 sω。 (47) 
よって件7)式から⑥については








いて Eα の分力 E"lにより iα が@の 2次に， 従って⑬の 1次に




のトルクを生ずるのですべりを生じ sEzが s'Ezに Eαzと反対方向に増大されて平衡を保つ。






び極性 (N.S)変化等の広範囲にわたる機能をもっている。なお⑮の発生電!王 Eα の⑬の 2




7明 =ki.αcos H 
k (sE2-Eα2) r2 
d+s2xi 
誘導機の回転力は補助回路電流 iα と界磁束の同位相分 (kcos tJ)との相乗積になるから上の関
係が成立する。ここで Eα2は⑮の発生電庄，r2， X2は夫々⑫の 2次抵抗ラリアクタンスとす
る。従って合成トルクは
- --卜 k(sE2- Er，z) r2 





であるから E"2を変化することにより 5が変化するので②曲線の最大値は変らないで， 図形













@の出力を Pr，⑥の出力を P加とすれば出力 Pzは
Pz = P，+P泊
h(sE2-Kd r ニじ(1-5)ω。+•. '-:21 ，2.......2L(l-s)ω。 (50) 
I 2 I J ル 2
で示され，第2項は@機の出力である。 円線図上 NS線と円周にはさまれる半円で表わされ



































(a) 型 (η=1) ③ I O~O.5ωo! 0重負荷 10
(b) 1司
誘|
③ 1 O~2/3ω010重負荷 10(n=2) 
同期機!導








irp 同期機 流機直巻③ O~O.9ωo! 0重負荷 O分巻整流子 ③ O~O.9ω口 重負荷 。




Xll 1 (a) (c) (d) (f) (g) (i) (j) (1)， II， IV， V， VI， VII 
XIII I-XI 
XIV 




注 表中 nl土⑧，⑮の磁極数 Pの⑥，磁極数 Pに文、jする比を示す。
のための 2次励磁機作用にこの系が用いられる。従って組合せ機種の相違や発揮する性質機能
により新しい各種の方式が生まれたわけで、あるが，その中実験或いは理論解析の結果優れたも
のを選び表-6に示す。但し表中の用途欄の記号は，⑥:定出力特性， Cb):定トルク特性， @: 
新クレーマ一法に適する，⑮:新セルビウス法に適する，⑤・回生制動方式に適するの意、味を
夫々表わしている。
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On the Electrical Braking of the Continuous Variable 
Speed Synchronous民1otor.
Tadanori Zusho， Osamu Kondo and Yoshihiro Fujita 
Abstract 
The paper deals with the property on the electrical braking of the continuous variable speed 
synchronous motor， especially in the case of the operated brake for th巴 loadwith constant negative 
torque independent of its speed. 
The theoretical and experimental investigation lead to the results that the prescribing motor and 
system produc巴sbetter characteristics on several points， that is， on the regenerative braking of the 
system about efficiency， on th巴 processof speed control， the effective area of the adjustable speed， 
and the capacity of the auxiliary machines， etc. for s< 1 
The authors extend the discussion to the case when s> 1， and conclude that the device is 






















主回転子角速度 ωγ が，主l当定子に対する回転磁界の角速度 ω。より小さいとき，各部のト
ルク関係は図 1の様になる。ここで電動作用の時と同様に
川二τs
(s_ノ;') <主コ sta tor a“ てs
τY ah 「 τL 4・.τm rotoy 〉 ωr
図 1 トノレク配分 (O<s<l，長>0)
図-1に於て(負荷の)負トルク τ川こよって主回転子がその方向に ω，で回転し，且つ主電動機







τ，.+τ回二'i (1 ) 
となり，更に















Pr=ωr/ωo.Po=(l-s)P，。 同様に PS = sP，。
であるから， トルク，出力，角速度間の関係より
等になる。
Pi = {k十s(l-k)}Po/k 
Po = kPi/{k+s(l-k)} 
Pr = (l-s)kPt/{長十s(l-k)}
Pηι= sPi/{k十s(l-k)} 












度に無関係に略一定と考えられる。従って (5)式等の τけま 5に対して独立であり， (8)式等の Pi
は (l-s)に比例する。 (8)式に於いて s=O(ωr ω。)の P乞を PiOとおけばヲ 任意の滑り 5に於
いて P。は
Po =(1ーめんPio/{k十s(l-k)} (12) 
となる。
図-2で正領域に引かれた細線群は，kをノ4ラメーターとした Po/P叫を示している。尚凶で
は正領域を UJrについて第 1象限にしているが，電動作用も同時に表現するためには， 電動作
用が第 1象限に，回生制動領域は第4象限になるのが妥当である。然し，今は制動作用だけを
扱っているので，負荷からの入力 P名を正とする。 さて (5)式は (12)式の P。をτγ に P却を ri
におきかへたものに全く等しいから，図-2の曲線群は叉 τr/τ包線を表している。尚 (5)及び(12)
式で s=Oのとき，長=0となるので， τγ，Poは数式上不定になるが (2)式を用いれば
{τ山一 0={τγ+τm，} s 0.;=0 



































(15) 伊_----，η ，γ 一 ‘・包
P8くOとなり，更に固定子側では口と叫の向きが一致するので「 ? ?
ω'.s <芋=sta t 0r てs
τし
亡主>Wr 























p明 =0なので k→一∞となるが (16)式を用いれば










c:> ωS s ta tOY てs
ひ一司 "l[ ro to r 
ト¥ (Jjr
















































叉 τ加と U)， の方向がゐ致するので
kニ -Ps/--P.叫=5，./(1十5)τ叫 >0 (27) 
此の領域でのトルクラ rH力ラ回生効率等の各式l土(5)"，(12)式で 5の符号を変へるだけでよい。
'" = (l+s)hd{k-s(l-k)} (28) 
τ明二 -s，/{k-5(1-k)} (29) 
P川 =-5Pd{k-s(1-k)} (30) 












e"，-eg = i"R (0くsく1)













































τ=τ，.+τ明 =r:.，+じる (0く5く1，k>O) 



























となり，更に此の領域では kく1であるから Pm>PS 従って P川についてその最大値，及びそ
れが生ずるときの 5の値を求めればよい。。p
明jas二 O より {s} Pmmax = (-k+イk)/l-k.ω。 (37) 
となり，最大 P怖の値は
{P"J (38) 
表一一1 {P悦 }max，{s} P明 maxの計算値
仁-~l 0.1 0.30.51 0.7 1 0.8 1 0.9 1.0 
f帯主 I0.578 0.417 。ー 0345i oお110261 0お













































k = -P8/P"， エー(2-5)τ，./(1-5)τmくO
(80) 
(39) 
無段変速同期電動慌の電気 tl~J 勤特性 587 
む-=1statot' ω正
hτY 
τ1: • ah て双rotoy 
l1)rく主コ











































τi 二 t明 τγ




































































場合と同様にして 図 11 回転子側補助機入力特性 (s>l，k>O) 
τ 二二 τ仰るーーτT (5)1， k>O) 
=(k"，φm-kgゆσ){(長川ゆ，n-kgφ。)ωr-k説。ω。)}/R
よって




試作機は主電動機出力 700ワット，補助機は共に500ワットである。 5>1及び Sく-0.13の領
域は設備との問題で実験は行なかった。
Y-l トルク，出力特性
れが一定のときのトルクラ出力特性は hをノ之ラメーターとする，'r/τi， Po/ PiO曲線群と実
際の k(5)との交点になるが，図-2，図-5の1，I線は実測値である。 Iの場合はじが主機定格


















































1.0 0..3 o.b 0..4 0.2 。 0..2 
;教リ S 
図 13 同生効率 (s<l)
V-3 補助機容量
5く1領域の P""PS及び補助機電機子を流出入する電力 Pα の実測値を図-14に示す。但
し，れは前節 I線の場合と同様である。 {P"，}maxは 5キ0.55で生じ，その値は約 0.365PiOとな
って，前述の推論に一致している。叉 {P8}maxは sキ0.4で約 0.195Pioとなっているが，長くO
の領域では急速にその絶対値が増加している。 これは sが十分大き領域での同定子機械損が
影響している為と思われる。 Pα は最終的な回転子側補助機の容震を決定する値であるが，その
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The Optimum Design of the Horizontal Stirred Vessel 
一一一一TheMechanism of Gas Absorption一一一
Koji Ando， Hiroshi Hara， Hideaki Tabo， Tadanobu Hayashi 
Takao Takeuchi， and Hajime Kimura 
Abstract 
VVe rneasured the gas abs叫 tionvelocity，山 powerconsurnption， etc. of O-ONa -CO2削除
tern， with a view to explaing the ability and rnechanisrn of gas absorption in the horizontal stirred 
vessel， and 0 btained the following results 
(1) The greater the revolution nurnber， the greater the gas absorption， which reaches its rnaxi-
rnurn at 500~ 1，000 r.p.rn. and gradually becornes poorer as it goes beyond the range. 
(2) The gas absorption coe鼠cientwas 20~40 tirnes as large as that of the packed tower or the 
Bubble cap tower. 
(3) The flow pattern in the vessel changes withε=0.5 as the bouudary condition. 
(4) 1ts rnechanisrn should be considered with regard to bubbling absorption. The pressure on 












































































































































ん:十吋臨ξ=τ忌 但L Ve:槽峨量 Vg: 槽内ガス量
(93) 
? ?? ??
















ん000 乙000 J，OOO 
(r.p.m.) 
図 7 回il'去数と Pg/Poの関係
同回転において九/P。が小さいのはラ羽根周辺における流体の見掛け密度の小さい事を示
し同一 Eにおいては気泡の分散が良い程少ない値を示す。
図 7によると， εく0.5においては，約 1，000r.p.fi以上での Pg/poはほぼ」定値を示す。
これは槽内壁に沿って流動する液膜の厚さが_._~定になる事を示すものである。 ε>0.5 では，




し吸収量極大点すなわち 300~1 ，200r.p.fiにおいて気泡の分散が最大となる。 1，200r.p.lTI. 
(94) 





































3‘ 槽内流体の流動ノミターンは εェ 0.5を境として変化する。
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On its Conducting Mechanism of the Semic∞ducting 
Barium Titanate 
H. Hara， H. Kimura and Y. Mita* 
Abstract 
Semiconducting BaTi03 can be prepared by substituting small amounts of ions of highvalency 
for Ba or Ti ions. At higher concentrations the foreign ions are compensated by metal ion vacan-
cies. Poly-crystalline samples prepared in air show an enormous increase in resistivity above the 
ferro-electric Curie point， monocrystalline samples prepared in Na2C03 f!ux not show. According 
to this behaviour， Heywang model and other model previously proposed to explain the anomalous 
increase in resistivity. Theoretical treatment on the proposed Heywang model leads to an inter司
pretation of the physical processes invalued and achieves good agreement with out experiment. 
1. Introduction 
Several models have been proposed1引 toexplain the anomalous increase in 
resistivity that occurs in doped BaTi03 above the Curie point51 but， discussion on 
this phenomenon， have not reached a final conduction. Sevral investigators recently 
have indicated that the resistivity anomaly may be due to barrier layers6-91 • Then， 
we tried to explain these phenomenon to measure temperature dependence of 
electrical conductivity， Hall e旺ect，dielectric constant of several-doped BaTi03 
ceramics. These results compared with theoretical values. 
2. Preparation of Samples 
All the samples used in the experiments were prepared using the BaTi30 
powder obtained by thermal decomposition of Barium carbonate BaC03 (1-X 
mol%)， Titan dioxide (1 mol%)， doped material of La203， BiD3' Ce203 (X = 0.1， 0.2， 
0.3 mol%) in air at llOOoC for 5 hrs. These powder was mixed with a water into 
Ball mill and was pressed into discs or square compacts under pressure of 750 
kgJcm2• These samples were fired in air atmosphere at 14000C for about 1.5-2 
hrs. in oberトtypefurnace. Both surfaces of these fired samples was contacted with 
Ni-metal plates， connected with lead wires. 
3. Measurement of Hall effect， resistivity， dielectic constant 
Hall effect was measured by ac method (1000 cps) using a Hall coe伍cient
measuring Apparatus101， these results are given in Fig. 1. the carrier concentration 
calculated from the Hall coe伍cientand on the Hall mobility from the electrical 
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conductivity are shown in Fig 2. 
Resistivity and dielectic constant were shown about monocrystalline and poly-
crystalline in Fig. 3 but as resistivity was influenced on voltage， we measured using 
small volutage. The dielectric constant was measured using Impeadance Bridge for 
1 kc. 
(98) 
On its Conducting Mechanism of the Semiconducting Barium Titanate 605 
4. Theorectical treatment 
From experimental results， anormaly resistivity show polycrystalline samples 
but not monocrystalline. Thenラ forthe potantial barrier， the resistivity anormaly 




Fig. 4. Barrier layer model of semiconducting B且Ti03(A) without external 
voltage and (B) with external voltage 
90: Potential Barrier (e V) 
Notation 
Eo: Activation energy of the surface states (εV) 
EF: Fermi level (eV) r: The thickness sf Barrier layer (cm) 
λ;": Density per cm2 of each grain 
llD: Eelectron concentration in crystals (~1019 cm -3) 
λTo: The number of Ti ions per cm3 
This statrts with the description of a boundary between the two n幽typesemi-
conducting crystal with a number surface states in which electrons can be trapped. 
Such a contact can conveniently be described using the electron energy model. In 
the volume of BaTi03 grains， electron donors nn are embodied in the lattice which 
quantatatively dissociate above room temperature. The electrons pass from the 
barrier layer at the grain surfaces to acceptor surfacc states. 
In a number of ns electrons are trapped in the surface states (density N per 
cm2 of each grain) at a distance Eo below the conduction level (or narrow band)， 
we五ndon both sides a deplation layer with an e旺ectivethickness r. If the 
normal electron concentration in the crystals is nD (.~ 1019 cm 勺 therelation 
between surface charge and deplation layer thickness is 
2rnI) = ns ( 1 ) 
Because of the positive space charge of the non-compensated ionised donors 
a level curvature appers， with a surface potential with respect to the bulk of the 
crystalsラ then，for surface charges， from Poisson's equation 
(9) 




(2) equatin's solution 。e2n1
8e。εnn (3 ) 
the occupied state of this barrier layer is 
N nQ= 
~ 1 +exp(供。-EF-Eo)/KT
with Fermi level 
(4 ) 
EF= KTln幻 (5 ) 
and No = 1~2 X 1022 cm -3 (the number of Ti ions per cm3)， from equations (1)， (4) 
and (5) can be known 
N 
nQ=一一一一一一←一一一一一一一一一~ Na/nn {1 +exp(件。 Eo)/KT}





If al donor electrons are completely dissociate， conductivity of grains become 
av=巳ド!nn
μ: Molibity 
Between grain boundary， untill height of potencial Barrier becomes plain， 
dielectric constant is very large， then electron carriers contributing to conduction 
required to surmount the barrier layer with thermo ener.部Ti. e.， the height of the 





Increasing temperature，σv is litle influence of temperatureラ conductivityis 
proptional to rto/ KT 
lnσ舟ιc一千rþ~.=一一J笠一 hト一」竺〓Ir立旦i斗(ト1μ+低叫p
KT 2Ce。抑πnK ¥ TJIlr.冗1 D1i
(10) 。ois depend to dielectric constant i. e. above curie point. 
Dielectric constant is large， its value is shown by following equation 
(1) 
(100) 













equation (9) is varying 
ρc-ρvexp(件。/KT) (12) 
the potential barriers at the various temperature can be compared (Table 1). 
Table 1. Potential barrier in barrier layer 
Temp. (oC)件。 (eV)
200 0.6~0.8 
20 1 0.08 
20 0.03 
The increase in resistivity with decreasing temperatures is not caused by the 
height of potential barriers as is the case at high temparature but rather is due to 
a deplation of free charge carriers such as may be expected to occur in any semi同
conductor at low temperatures when the log of the resistivity in this range is 
plotted versus l/T， straight lines result with an activationenergy EA of 0.1， 0.14 eV 
(at the low temperature between -100oC and 20oC). then， equation (12) now yields 
for the region below Curie point with the known relation 
ργ 竺 ρoexp(En/2KT) 
En: Donor activation energy. 
According to the general equation 
(13) 
Pv竺 ρoexp(En/2KT十件。/KT)
If Oo is given as an approximation by 。0-針。)十両l)T (15) 
where針。)is estimated by equation (3) and below the Fermi level， lls= N， therefore 
(14) 
Nf，./nn =3x104cm日
from equation (16) and nnキ10cm-3 
(16) 
N:::= 1 x 1014 cm-2 (17) 
ε士三 104 (experimental value at -20oC) 
(U~~~.._ ..1 :~l~ ~~_~. __0 or::" 1f'1-21 Coulomb2 ¥ e:::= 1.6 x 10-19 Coulomb IVaccum diele. const. =8.85 x 10- 2 一一一一~_-\
¥ dyne cm2 ) 
OOO) ::= 0.03 e V (Boltzman const. K = 1.38 x 10 16 erg/deg) 
at the low temperature， the donor activation energy yields 
(101 ) 
H. H旦ra，H. Kimura ancl Y‘Mita 
。 。??? ?
En =，2(EA一向。):::::0.15eV
at the region of 10w temperature， its resistivity can be shown by equation (13)， at 
the region between room temperature and curie pointラ itsresistivity can be shovvn 
by equation (14)， such as the case， o。三五0.1eV. 
At the region above the curie pointラ itsresistivity can be shown by equation 
(12)， such as the case，件。ニ0.5-0.6eV. By blocking the region， explainning， the 
theoretical curve agrees well with the one obtained by our experiment. Fig 5 
presents this relation. 1t was this agreerロentthat provided to use the barrier-layer 






























































In spite of the faithful depiction of a1 the physical detai1s obtained with the 
aid of the model of barrier 1ayer at the crystal boundaries， itshould be empha-
sized that the surface states have b己enintroduced only phenomenologically and 
that very 1it1e knowledge exists as to their nature. Only the density and activa-
tion energy of the surface st呂tesare lmown. Theoretically， such states are con-
ceivable in the inner surfaces of single crystal， ithas not as yet been possible to 
confirm any resistivity anomaly by investigations on singlecrystal specimens. This 
seems to justify the assumption that the chemica1 conditions at the grain surfaces 
may have an important bearing on the surface states. This aussumption is a1so 
surported by the follwoing facts: 
(102) 
5. 
On its Conducting Mechanism of the Semiconducting Barium Titanat巴 609
(1) The resistivity anormaly can be decreased progresively by treating the 
specimen in a slightly reductive atmosphere. 
(2) Specimens that have interfaces with a very high LaZ03 content (more than 
0.4 mol%) exhibit a resistivity anormaly of quite another charactor with an increase 
of these: this may be explained by a charge in the surface statesl1l 
This two features are mentioned only to show that many qestions concerning 
the nature and mechanism of surface states are stil unanswered and that their 
solution should be quantatitively solved. 
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Concentration of Common Lead in Gr，配置llandSnow 
M.恥lurozumi*and C. C. Patterson料之
Abstract 
The recent increase of Jead concentration in polar ice sheets is ascribed to smelter fume and 
lead alkyl decomposition producis originating in the northern hemisphere. 
The concentration of c_ornmon lead was measured in seven snow samples taken 
at ten year intervals from layered snow at Camp Centuryラ Greenland. One hundred 
gallons of snow were collected at each of the seven points distributed throughout 
a vertical depth of 150 feet， which depth corresponded to sixty years' accumulation. 
Isotopic dilution analyses， which have been successfully used for studying lead in 
sea water， were made on these snow samples. As carried out in this instance， the 
sensitivity of the method was about 5 x 10-12 gm Pbjgm snow. The background of 
naturallead in the snow was expected to fal in the range of 10-13 gm Pbjgm snow， 
or below the limit of detection. An additional increment of lead， which came from 
the washout of lead alkyl decomposition products originating in the United States 
and Europe， was expected to appear sometime after 1925. 
As shown in Figure 1， analyses indi-
cated a level of 0.5 to 1.5〆:10-10 gm Pbjgm 
snow in the五vesampled layers dating 
from 1904 to 1944. After that time， lead 
concentrations increased. Snow at 1954 
contained about 3:< 10 -10 gm Pbjgm snow， 
and at 1964 the concentration was in one 
case 7 and in another 25;< 10-10 gm Pbjgm 
snow. Silica analyses gave Si concentra-
tions in the snows of about 1 x 10 -8 gm 
Sijgm snow， which showed that the ob-
served pre-1904 lead concentrations were 
a thousand times higher than those which 










There are two alternative explanations Fig. 1. Pb in Greenland Snow 
for these results. On the one hand， the high background of lead in the older 
snows could have originated from smelter fume， smelter dust， and contributions 
from lead alkyls may not have exceeded this background until the late nineteen 
*室住正世
* California Institute of Technology 
(105) 
612 M. Murozumi and C. C. Patterson 
forties. This is possib1e because the fraction of the total year1y 1ead production 
in the United States devoted to 1ead alkyls increased from zero in 1923 to about 
15% in 1963， while the total yearly lead production together with the fraction 10st 
to the air as fume remained more nearly constant. 
The tota1 annua1lead productiod in the United States and the estimated annua1 
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Fig. 2. Lead Smelter and Alkyl Production 
pheric contributions from smelter production may amount to about one part in 
a hundred， whi1e atmospheric contributions from 1ead a1ky1s may amount to about 
two parts in three. This 1arge discrepancy between fractiona1 contributions from 
these two sources combined with di旺erencesin their production histories provides 
a basis for the interpretation of the 1ead concentration data which has been offered 
above. 
1t is perhaps signi五cantthat the concentration of 1e乱din the air at Camp 
Table 1. Pb四6jPb207Ratios in Lead from the Air. Snow， Sea "¥司Tater
and Gasoline 
Source of Lead 
East Coast gasoline 
Greenland snow 
West Coast gasoline 
West Coast snow 
West Coast air 
West Coast sea water 
West Coast ocean s巴diment











Compositions of Pb 0τes di妊er. Feed to 
alkyl plants on east and west coasts may 
di妊er
Should be mixture of east and west. 
If alkyl lead contributions are signi五cant，
lead in air， snow， sea wat巴r，and gasoline 
should be similar localy. 
Ancient indigenous lead probably difers 
from non-indigenous alkyl lead. 
Concentration of Common Lead in Greenland Snow 613 
Century， uncontaminated by local gasoline exhausts， was found to be about 0.01 r 
Pbfm3 in 1964， which is thousands of times higher than would be expected from 
natural dusts and salts in the air. Fur此the臼r幅τ~m
C∞ompo田5討sit江ion0ぱflead in 1964 snow a拭tCentury wa部sintermediate betwe配enthe slightly 
nonト.固4圃.radioge凹nicleads in gasoline sold on the west coast of t出heUnited States and 
the slightly radiogenic leads in gasolines sold on the east coast of the United 
States. 
On the other hand， gasoline powered vehicles have operated at Camp Century 
since 1954， and the rise of lead concentratrations in snow during the last decade 
may have resulted from local sources of lead contamination. 1n addition， the size 
of the samples was scaled up ten times larger than those successfully analyzed 
before， and the high background of lead in the older snuws may have originated 
from improper cleaning of the large polyethylene snow-melting drums which were 
used. 
The two di旺erentlead concentrations in 1964 snow shown in Figure 1 ongl岨
nate from two di宜erentsites. The high value came from a site located six miles 
NE of Century. It was collected by using a gasoline powered vehicle to get to 
the site and the samples were towed back to camp in the exhaust plume of the 
vehicle. The amount of lead spewed into the air around the samples by the vehicle 
on the return trip was about 106 times greater than the amount of lead found in 
the samples. The low value came from a site located three miles E of Century. 
1t was collected by traveling to and from the site on foot. 1t is not known 
whether these two values reflect lateral heterogeneity in real lead concentrations 
or differences in local contaminaiton during collection. 
These preliminary results show that it may be possible to evaluate the extent 
of lead pollution of the atmosphere as a function of time by analyzing fossil snow. 
It is proposed that additional snow samples older than 1954 be taken at Camp 
Century and melted in Kel-F coated stainless steel pots to eliminate the possibility 
of contamination during melting. A grid of surface samples， accessible by heli-
copter， would be taken in the NE sector at very remote distances from Camp 
Century to study lead concentration variability in one time zone in an area known 
to be free of local sources of lead contamination. Two or three deep trenches 
would be dug and sampled at very remote distances from Camp Century to provide 
access to snow accumlated during the last五fteenyears in areas known to be free 
of local sources of lead contamination. 
Work at the laboratories in California recceived support from NIH grant No. 
AP 00251-1 and 2， AEC Contract No. AT (04-3)-427， and ONR Contract No. 
2216-01. Logistics and field work at Camp Century were supported by CRREL. 
Read before at a symposium on marine geochemistry 
at the University of Rhode lsland， Oct. 1965 







The Chemical Studies on the Minor Constituents 
in the Fossil Bones. (III) 
The Manganese Content in the Fossil Bones from Itanki， Muroran 
Nobuo Shimoda and Hirotoshi Tanaka 
Abstract 
The reliability of the Manganese method which presumes the relative age of fossil bones was 
examined. 
Points plotted in log. paper with the age presumed archeologically and with the manganese 
content of fossil bones from Itanki， Muroran， came smoolhly on the curves which plotted the rela-
tion between the manganese content乱ndthe age of the fossil bones in the previous report. 
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2) ド四・遠藤。井上・尾崎: 室工大研報 4，275 (1964) 







Studies on the Chemical Constituents in Lake Water. (1) 
On the Contents of Hydrogen sulfide and Other 
Constituents in Lake Harutori 
Nobuo Shimoda 
Abstract 
The variation of the content of hydrogen sul五deand other constituents in lake water and of 
the chemical composition of the bottom sediments from June， 1960， to February， 1963 was studied. 
In 1936， the content of hydrogen sulfide in the bottom water in lake Harutori was 670 mg/s， 
and this content was the highest in the world. 
1t may be concluded from the results of this study that， 
1. The hydrogen sulfide content in the bottom water in lake Harutori increases year after 
year， and within a year此 increasesfrom spring to autumr. This time， the content of hydrogen 
sulfidεin the bottom water is 307 mg/s. 
2. The water of lake Harutori is the mixed solution of the sea water， the natural water and 
the fossil water from Taiheiyo Coal Mine. The fossil water is the mixed solution of sodium chlo-
ride and calcium chloride. Accordingly， judging from the reduction of sulfate ion by ratio of sulfate 
ion to magnesium in like water， itis reasonable to assume that the reduction of sulfate ion to hy-
drogen sul五deis performed by the sulfate-reducing bacteria. 
3. Within this period， the iron content in the bottom s巴dim巴ntis almost constant. Accordingly， 
it may be concluded that the existence of iron dose not have the large influence on the reduction 













































36年2，5， 6， 9， 10月ラ昭和37年10，11月，昭和38年2月におこなった。 また，昭和36年




































一守ふ十:品。>C 1 -'"-xPi-l '←→'f/#タ
20 
;2ト-J/
一+口仏 CS也 100 


































lI. 2t 一ー -ラ






















































0」三←→ーム ♂ 20 
j~ r=:.・ー'-.アト¥
月産 2十 "" ¥ ¥ 







→口九 C"l.-e J →つけ25 万aμ
一~O U"喝Ig， 可 Mg2+lY，;y.→'xZ30':-司"主
什00










































31匁uA/:iC1 →ーβよ温'C， 今 xPf-， →ーo芸骨殆l重銭
。A，';{，ー十三乙ー←十一→ 2(， 
i京 I I ~l 
皮 2+ ¥. r ~ 一、






















































50 100 一 15(; 
一→ロO:;_C/i!， →ー・ H2S 必
ー刊本孟，r.→汰Pfl .ー_0 喜和主主~金/。 20 
jZ ~ 
!;t 
~~勺 lml 4.0 
ι。
50 700 







図 8 春採湖水の水温， pHおよび化学成分の日変化
(119) 














































































































































極めて有害な環境になっている。溶存量は5月から 7月まで徐々に増加し， 7月から 9月にか
けて極大を示し (1961年7月に飽和度300%がみられた)以後減少している。 日時変化におい
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V. 結 品= ドヨ
春採湖の硫化水素含有量は昭和 7年 10月と昭和 11年 9月に測定され，最底層において，
夫々 380mg/ム670mg/fiを記録し，後者の値は世界第一位であった。著者は昭和 35年から 38
(124) 
湖沼の化学的研究 (第 1報) 631 
年まで，春採湖の硫化水素とその成分ならびに底質の化学分析をおこない，次の結果をえた。
1. 春採湖水の最底層の硫化水素合有量は年々増加し，その年内では春から秋にむかつて
増加する。昭和 35年の 6月の 20mg/tから昭和 38年2月まで，冬季には減少又は停滞しなが












まちたい。(昭和 41年4月3日，日本化学会第 19年会において発表) (昭和壮年4月初日受皿)
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Studies on the Chemical Constituents in Lake Water. (I) 
On the Contents of Hydrogen sulfide and Other 
Constituents in Lake Harutori 
Nobuo Thimoda and Kozo Ishimaru 
Abstract 
The variation of the content of hydrogen sul五deand other constituents in lake water from 
February， 1964 to February， 1966 was studied. 
1t may be concluded from the results of this 8tudy that， 
1. The hydrogen sulfide content in the bottom water in lake Harutori became to be 433 mgje 
in November， 1965. The sulfate ion content in thi8 part decreased in this period and became 
14 mgje in November， 1965. In February， th巴 contentof hydrogen sul五d巴 inthe bottom water is 
355 mgje， that of sulfate ion is 5 mgje 
Perhaps， judging from the relation between the hydrogen sulfide contents and sulfate ion con-
tent in the bottom water in lake Harutori， the hydrogen sul五decontent in it dose not remarkably 
increase more than the present value. 
2. The increase of the calcium content in the water in lake Harutori depends on thc now of 
the fossil water from the Taih巴iyoCoal Mine into the lake 
3. As the salt content il1 the water in the underlayer of lake Harutori decrease at the rate of 
about 1 gje per year. 1t might be supposed that the chemical composition of w旦teril1 lake Harutori 
becomes to b巴 di任erentfrom its of the sea wat巴rdiluted by pure water in future. 
I.絡言
湖水の水質の長期的な変化を予想するのが目的である。
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図 4 春採湖水の pH，水温及び
化学成分





採水は B点のみでおこなった。測定は昭和 39年 2月 (H2S以外の成分)，昭和 40年 7月ラ










められる。 これら溶存イオンの比を表 1に示すc この原因については，太平洋炭鉱の鉱内湧
水2) の混入によると考えられる。 1936年以来はじまった拡内出水はずっとつづきラ 1954年 6
月から 8月にかけて 7.0m3/min以上におよぶ出水がおこったことが報告されている。 湧水の
表 1 1容存イオンの上ヒ
採水年月
乱19件 Ca何3) Cl-3) SU，j2) Ca/Mg CljMg SU4jMg 
(mgje) (m宮/&) (記/e) (mg/&) 
海 水1) 1301 410 19.45 2720 0.315 15.32 2.14 
昭和 35年 6月 680 360 14.10 1520 0.529 20.74 2.24 
昭和 35年 7月 670 380 11.90 1200 0.567 17.76 1.79 
昭和 35年 9刀 710 350 13.30 1360 0.493 18.73 1.94 
昭和39年 2Jl 760 532 10.80 33 0.700 14.21 0.0434 
昭和40年 7月 625 555 10.20 24 0.888 16.32 0.0352 
昭和40年 11月 608 566 10.10 14 0.931 16.61 0.0230 
昭和41年 2月 564 564 9.20 5 l.000 16.31 0.0089 
















硫化水素含有量の最高値(底層)の経年変化を図-5に示す。昭和40年 7月に 420mgj.e， 
周年11月に 433mgj.eとなり 433mgjれま昭和40年の最高値と考えられる。昭和41年の 2月
には 353mgj.eを示した。硫化水素含有量の増加傾向は鈍化していることが推定される。一方，
それに伴う硫酸イオンの底層における変化は昭和 37年の約 19から， 急速に減少し，昭和40


















l. 最底層水中の硫化水素含有量は前報の最高値， 昭和37年 10月の 307mg/sから増加






(昭和41年4月 日本化学会第 19年会講演) (昭和41年4月初日受理)
文献
1) 室工大研報投稿中ー







Oxidation of 3-Substituted Cyclopentene with 
Monoperphthalic Acid (Part 2). 
Noboru T北εno，Mutsuo Moritaヲ YukiyoshiShyoji 
and ShinヲichiTakeda 
Abstract 
The oxidation of 3-substituted cyclopentene with monoperphthalic acid gave the corresponding 
epoxide as was expected. 
These reactions revealed the sec口nclorcler kinetics in clioxane solntion. The speci五crates and 
the energies of activation in each reaction were determined. The cli妊erence bet 日，~een cアclopentene
and 3-substitutecl cyマciopentenein the reactivity toward monoperphthalic acid was cliscussed in re-











本報ではさらにヲ シクロベンテンの 3の位置に置換基を持つ 3一置換シクロベ，ンテンのモ
ノ過フタノレ酸酸化に対する置換基の影響を検討するためにラ 置換基として CH3CH2CHz一，
* この報交を「脂環式5良環化合物の反応(第2報)_Iとする。前報は竹野・森日， E宣商工業大学研冗液告，
5， 163 (1965) 
(133) 
640 竹野 手干・森回陸夫。東海林孝義・武田新一
CH3CHz-， CH3COCHzフ CH3CHzOOCCHz-，(CH3CHzOOClzCH-，を持つ 3一置換シクロベン
























シクロベンテンの物理定数はB.P.44-450C， n2J5 l.4280， dlo 0.7770である(文献値5)，B.P. 
44.20C/751 mmヲ n1]， l.4289， dlo 0.7776)。
(134) 
3Ft換シクロベンテンの七ノ過アタノレ駁段化 (その 2) 6，n 
II--1-B .&2_シグロペンチニノレーマロン酸ジェチノレエステノレ [VIII]
ジシクロベンタジェン [V]の熱分解によって得られるシクロベンタジェン [VI]に -30CC
で塩化水素を反応させて 3ークロルシクロペンテン [VII] を ~I.jえし， さらに [VII]をマロン
酸ジエチノレエステノレと縮合させて L)2ー ンノクロペンチニルマロン酸ジェチノレエステル [VIII]を
件 o




Nの分析(!iJ 14.48% 合 c川¥H¥CON H/ノco
[XVIIlとしての計算伯 14.430古 (XV li) 
II-I-C .d2闇シクロペンチニノレー酢酸エチノレエステノレ [X]の合成
.:12_γ クロペンチニノレマロン限ジエデノしエステノレを加水分解し，L12【シクロベンチニルマロ
ン酸としラ これを 150~1600C で加熱脱炭酸して .&2_ シクロベンチニノし酢般 [IX] をつくり，
[rx]を類、水アルコーノレによってエステノレ化して，LJ2田シクロベンチニル酢酸エチノレエステノレ [X]
を得た6)。
[X]の物理定数はB.P.85'~860C/15;n r五日g ， η:y] 1.4480， 0.9657である(文献値ベ B.P.
85~860C/15 mmHg， n}~ 1.4480ラ 0.9659)。
lI-l-D 3←エチルシクロベンテン [XllI]の合成
Lt2-シクロペンチニル酢酸 [IX]を水素化リチウムアルミニウムで還元してヲ .&2【、/クロベン
チニノレエタノール [XI] (B.P. 86-87SC/rnmHgヲn担1.4720ヲ 09456) とL，この [X1]を
Adamsの方法で臭素化して台!えされる L)2ー シクロベンチニノしエチノレ(戸)ーブロマイド (B.P.71'"'-' 
72CC/16 mmHg， n習1.4999ラdiO1.2870)を，さらに水素化リチウムアノレミニウムによって還元
して， 3エチノレシクロペンテン [XIII]を得た。
[XIII]の物理定数は B.P.97.5~990C フ 1.4323 ， dfJ 0.7833である(文献値B.P.


































いずれも淡黄色の液体を得た。 これらの生成物は， いずれも赤外吸収スベクトルの 850cm-1 
附近にェポキシドの特性吸収を示す。











の吸収の他にラ 1740cm 1附近にカノLボニノレの吸収と 3200-3300cm 1に，僅かな水酸基の吸
収帯が見られた。 これらの生成物を加水分解し後司 アルカリ性にLて， エーテノしで 40時間jさ
続抽出した加水分解生成物の赤外吸収スペクトルはエポキシドとカルボニルの吸収は認められ
ず， 3200 ~ 3300 cm 1に水酸基の吸収を示す液体を得た。 このことから， 3エチルおよび 3-n-
表 1 :l50Cにおける 3-n-ブロピノレシクロベンテンの酸化 (実験香号 4)
モノ過フタノレ酸初濃度 0.1821 mol/ti 
3-nー プロピノレシグロベン 7ン初濃度 0.1985 mol!e 
1商定に用いたチオ硫酸ソータ溶液 0.02λア f= 1.0546 
滴定に片1¥、た反応液の存在i 2 me 
| チオ硫酸ソータ 1 τ a-x 反応時間 ~，~ ~.I)~I~X: ~ .%f-，. X ----i-. 1 | 溶液の滴定数 ~ -a~-h- m bて x
(悶) (me) (mol;e) (C;mol) 
360 28，63 0.0660 6.35 
720 25.07 0.0893 7.46 
1260 21.25 0，1143 9.20 













表 2 400Cにおける 3エチノレシクロベンテンの酸化 (実験番号 14)
モノ過フタノレ酸初濃度 0.2286 mol!e 
3エチノレシグロベンテン初濃度 0.1649 moJ/e 
滴定に用いたチオ硫酸ソーダ溶液 0.025 N f = 1.0625 
i商定に用いた反応淡の容積 2me 
チオ硫酸ソータ | 反応時間 1 | 
1 唱 a-x
| 溶液の滴定数 | 
(sec) (me) (mol/e) 
























































0.025 N f = 1.03801 
2 me 
l 千オ硫酸ソーダ | 1 a-.T 
溶液の滴定数 l x|d b AHbz 















表 4 300Cにおけーるシクロベンテンの般化 (kwl番号 23)
モノ過フタノレ酸初濃度 出二0.05455moLC 
シグロベンテン初濃度 h=0.05079 molje 
滴定に!日いた干オ硫敵ソーダ溶液 0.025 N f = 1.0380 








| チオ硫酸ソ ダ | 反応時間 | | i 溶液の消定数 i x --~ln ~1=_:X;_ l d bub r 
(C/mol) (sec) (mC) (mol/C) 
























































-l.， ln竺三三ーとの関係a-b H~ b-.x; 
その 1
図 3 3→l-propylcyclopentene; tと




















図 4 3-n-Propyァlcyclopentene; tと
l_， ln ~.て 4ど との関係a~h m b~.x 
その 3
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i c奴0;z..)
10 20 30 40 50 60 
j; (mMI) 
図-8 cyclopentene; tと




1 ‘ a-x 
a-b m b-x 
との関係その3
(140) 










次反応の積分形速度式 (1)を用いてラ tに対して云三百 lni三玉を算出した。
kt=-LhI1f仁三 ln !-) 




1 a-x さらにラ t1こ対して二一 ln をクラブドプロットすると凶-2-凶-11が得られa-b '" bヱ」
る。 図-2~1lに見られるように優れた直線関係を示し 明らか2に次反応に従うと見倣され
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図 2~図 11 の直線の勾配は反応の速度定数であるからヲ これを最小自乗法によって求め
ると表-5の結果が得られる。
表-5の実験番号 1と2と7ラ 3と9フ 5と11は 3-n-プロピルシクロペンテンについて， 12 
表-5 表題の反応における夫々の温度における反応速度定数
I ct-:- æ/.'-~g- ___çr. ¥ 反応温度 | 過酸初濃度 | 試料初濃度 | 反応速度定数試 料 |実験番号I .X..IIU11IlliX






1 ¥ 25 0.2617 0.1974 I l.95x10-.3 
2 25 0.2816 0.2033 l.99 x叶 3
3 30 0.2532 0.1974 3.19xlO.3 
4 35 0.1821 0.1985 4.63x10-3 
5 35 0.2634 0.1985 4.81X10-3 
6 40 0.2586 0附 8.48x10-3 
7 25 0.05285 0.04925 l.82x 10-3 
8 27.5 I 0.0四 0.05130 2似町3
9 30 0.0問 9 仏o蹴 5 3.20x 10-3 
10 32.5 0.05346 0.05159 4.32 x 10-3 
11 35 0防 12 0州 49 4.67x10-3 
12 30 0加 5 0.1751 2.20x叶 3
13 35 0.2316 0.1939 3.87x叶 3
14 40 0.2揃 o胤 9 5.13x10-3 
15 30 I 0.05482 0.04430 i 2.26 x叶 3
16 32.5 0.05502 0.05054 2.93 x 10.-3 
17 35 0.05683 0.05033 I 3.95 x叶 3
18 1 30 0.2日 0.2038 l.58 x 10-3 
19 35 0.2269 0.2023 289 x 10-3 
20 40 0.2刷 o凹 7 4.65x10-3 
21 25 0.06072 0.05643 1山 0-3
I ~: I ぉ [004127(OM!1mO3






0附 6l O附 4 2.36x10-3 
1 お
1 
35 0郎防 0.05308 2.88 x 10-3 





0.05403 0側 o 1.75x10-3 
CH2C02C2Hs I o 
28 30 0.05422 0.04948 l.69 x 10-3 
(> 
CH (C02C2H5)z I _ ___ . _，_ 
ら
I
















h X 103 
3.30 3.35 





[ ん l M l h30 i問問
(Kcal) I (e・mol--1・sec-1)! k)長。
3-Prop阿ylcy戸円川c!加lope附 ne 15.3泊1ω9 8.62 3弘泊.36x 10 -3 1.72 
3叫




9.88 i 2.47 x 10 4 
9.77 LOlx10 4 
Cyclopentene 16.06 1.00 
j2-Cyclopenteny lacet one 0.91 
Ethyl j2-cyclopentenylacetate 0.87 
Diethyl j2-cyclopenteny lmalonate 0.35 
3-Methoxycycloyentene 18.71 0.13 
3-Acetoxycyc!oyentene 19.09 
? ????
相対反応凶の kは置換γ クロベンテンの 300における速度定数
んはシクロベンテンの 300 における速度定数
(143) 
650 竹野 男 ・ 森EE1~夫・東海林孝義 ・ 武 rn 新一
のようである。 この勾配から Arrheniusの式lnk=ln A-Ea/RTにおける活性化エネルギ-
El'頻度係数の対数 logAを算出すると表-6のようである。
表-6の3-n-プロピル，3エチルシクロベンテンおよびシクロベンテンの速度定数 k30ー は，
夫々の活性化エネルギーと頻度係数の値から算出した。 叉， 表一6には既報の 3ー メトキシおよ
び 3-アセトキシシクロベンテンの値も， 今回の 3-置換シクロペンテンの結果と比較するため





3-n-プロピル，および 3ー エチルシクロベンテン，シクロベンテン， J2ーシクロベンチニルア
セ トン， J2ーン クロベンチニルマ ロン酸ジエチノレエステル， J2_シクロベンチニル酢酸エチルエ





> CH2CH?-> H -> CH3C-CH2一>C2HsOOCCH2ー であり，このことから，3-置換シクロベンテ
ンとモノ過フタル酸との反応における置換基の効果は，電子供給性の大きなもの程，シクロベ







大きいが.-CH2C-CH3より 小さいことが知られている。然、しながら， 一CH20CH3において メ
チレン基を持たない場合には著しく，その電子吸引性を増し，シクロベンテン環の二重結合の




3-置換シクロベンテンのモノ過7!1ノレ酸酸化 (その 2) 651 
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Studies on Aqueous Extraction of Benzoic Acid in Fixed Bed. 
Makoto Taniguchi and Jihachiro Sugita 
Abstract 
The present writers attempted to study the mechanism of solid-liquid extraction by using benzoic 
acicl-paraffin spheres 
。ロ someexperimental results， the rates of extraction were calculated from the theoretical equa-
tions that were derived by 1. Sugita， for the concentration of extracted solutionヲ th巴 rateof extrac-
tion， etc.， at any time and height of bed and they were compared with the experimentally observed 
data. And the pore factor K was delermined so that the values corrected by K might agree wilh 
the observed data 
In the bcginning of extractionラ therate of recession uf solid-liquid interface in a sphere was 
very high， but it decreased gradually and 9r became to be about 0.95. When rtc was more than 0.95， 
K showed a constant yalue ranging from 2 to 4勺 butκtookslightly high values for the initial 15 
minutes of the tests. These results showed that the diffusion resistance in the film might be existent. 
And at lower temperatures， the rate of extraction decreased rapidly， and ηkept nearly constant， but 






































て，層の膨脹を防いだ。 また計量管で、は，抽出開始後 10分まで 2分ごと， 30分まで 5分ご


































験番号 1~7 の順にラ充は量は約 35.5 ヲ 36.1 ， 35.4， 34.0， 35.9ラ45.3ヲ 63.8g，空塔における平均流
速は， 5.0x 10-2， 5.7x 10ヘ1.1xl0¥ 2.1XlO-¥ 2.7X10-1， 2.7xlO-1 2.7x10-1 cm/sec，平
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? ?ー ??????? ??
によって算出した。
正式で μ:溶媒粘度 [c.p.]， 1-¥，九:溶質および溶媒の沸点分子容 [cm3/mol]ヲ T:温度[OK]




このことは本抽出に用いた安息香酸の溶解度が極めて小さく 100gの水について， 25， 400C 
で， 0.35および 0.60gで温度による溶解度変化も著しいことに基因するものと考えられる。
表-3 理論Jミによる抽出率計算諸数値
!二二三""幅扇京証飽和濃)支|濃度 c 一一一，'， 1， 1 ;;f 寸:耳目ヨ詞雇E
実験否:号 l'田山吋問JI x105 ~ x103 1 x104 1 x103 γ 1 A ，υ υ1 X 102 1 X 102 
[min] l[cm2jsecJi [gjcm3] i [gjcm3]1 [一1 I [-} [-] 1 [-] ! [ー ] I [_] 
1 15 I 0.96 5.65 11.13 I 10.54 I 1.49 0制 I 4.28 I 12.13 I 2.33 
20 I 9.90 I 1.2守 0.952 I 3.18 ! 13.77 I 2.85 
ω7.02 I 0.91 0.930 I 1日 I 19.49 4.50 
90 I I 4.95 I I 0.61 I 0.9∞1 0.68 I 27.00 I 7.39 
120 ! I <1.15 I ! 0.53 : 0脳 ;0日 I 31.40 I 8.71 
150 I 3.65 I 0.47 ; 0.867 i 0.~~9 I 34.90 9.88 
80 3.350.43 I叩 I 0.3泣2 I川 i叩
1日5 1.1凶6 I 5.47 5.48 1 11.19 I 1.3お5 i 0.916 I 3辺 1 2お:1.0ωo 1.34 
20 I I 4.95 ! 1.17 I 0.906 2.49 25.63 I 1.63 
40 ! 3.85 I 0.83 0.876 I 1.22 I 32.82 I 2.60 
60 I 3.36 I I 0.68 I 0蹴 I 0剖 I36.85 i 3.40 
90 I I 2.56 i I 0.55 I 0.851 : 0.49 45.79 I 4.38 
120 I 1 2.12 ! 1 0.48 i 0.785 1 0.39 1 51.51 1 5.15 
118:(l(1:ll O39l 。山 :l 日:6:
3 15 1.21 5.88 6.28 5.94 1.32 0.95:1 3.34 2.09 
30 4.01 0.94 0.926 1.62 20.45 3.75 
60 2.68 O.6G 0.891 0.79 29.15 5.83 
90 2.17 0.54 0.8行7 0.51 34.74 7.46 
120 1.75 0.47 0.838 0.37 41.07 8.72 
150 1.49 0.42 0.826 0.30 43.55 9.82 
180 1.29 0.38 0.791 0.26 50.36 10.72 
240 1.01 0.33 0:i49 0.20 57.89 12.20 
300 0.85 0.30 0.713 0.16 63.56 13.50 
(151) 
658 符 Il 允・杉同治八郎
実験肘|抽出時間|拡町数|吋そJ|×1613i て 1 0 1山 I_ol言|ずJF実関2E
" [min] l[cm2lsecll [g/cm3l [g/cm3]I [-] [←] ! [_] [_] I [ー] I [-] 
4 15 I 1.11 i 5.18 I 2.29 2.90 i 1.38 0.945 3.60 15.66 1.20 
|川 0.911 1.74 
0.69 0.855 0.81 
0.56 0.823 0.51 
0.49 0.798 ~ 0.40 
30 1.39 24.30 3.70 
37.35 5.15 
44.19 I 6.13 
49.09 6.92 






























































































































































































C: hおよびがにお、ける抽料外部液濃度 [g/1:抽出時間 [sec]，h・層高 [cm]ラ- -- _1"':， '-'- L， 
E: h， (jにおける平均積算E: hラがにおける積算抽出率[-]， 巴・飽和濃度 [g/cm3]，cm3]， 
S:球状抽料中心からの細孔内回液界R:抽料半怪 [cm]，抽出率， (Js: [ifl]体抽質密度 [g/cm3]，
P:球内細イL率[-]， i1川:1m D:拡散係数 [cm恰ecl，面までの距離 [cm]， ε・層空隙率[-]， 
なお ψ:平均積算抽出率 Eに対する ψを示すO内平均流速 [cm/sec]とする。
(1 ) C/C 1 _ ___:_~"--:/_"，，:/8 __巴xp{-f (δ-1)} ψδ/(δ-1) 
(2 ) 3Df1 i-(rtC，-C) (1十δI-O)ρsR2 E 二 (1- 十去何-C)一
長δC、(， 1十グ-o¥ 
(δ-1) ¥ム 2τ2 ) 
3 (/;G， 
_2土(1+グ-o)+っρ
4ρ8 ~ ~~8 
xh-_lてexp{ -_ç_~ò_二1lL1
l ~ f (δ-1) J 















(4)式については， ψをノミラメーターとして，てに対する δ-1，<}'o/(δ-1)ヲ 1+グー δの関係
そこでこれらの結果を理論抽出率計を開示すれぽ，図-5，図 6，図 7，図 8，図 9が得られる。
さらに木実験に関しては， (2)式による E と， (3)式による E との計算結果にほ算に利用し7こ。
ここでは便宜的に計算の容易な (2)式を用いて抽出率を求めた。とんど差異はみとめられず，
ここで実駿 1の(J=15今 (1)~(4) 式を用いて計算を行なえば表-3 の諸数値がえられる。
mlnを例にして抽出率の計算法を示すと次の通りである。
計算に必要な詰数値をまず列挙すると次のごとくである。
h=10 cm， C=0.00l1l3 g/cm3， C/C，=0.1968， C，=0.005654 g/cmヘ抽出温度 t=38.60C，
εニ 0.385，D= 0.955 x 10-5 cm2/secヲ u=0.0502cm/secラ R=0.276cm、P=0.372ヲρ，=1ι32g/cmヘ
U1川
そこで(4)式より， ，=1.49， f=1.054x 10-2 となる。




1一一一一一三 = 1-0.196035 = 0.803965 = exp {ーさ(δ-1)}ψo/(δ-1) 
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ψ= 0.9500の場合，副!と同様にして図から， δ-1= 16.88，ψδ/(δ-1)二l.0063，1十グ-o=
4.240がえられ，これからリδ/(o-1)= l.0063を用いて，式(1)から，
C/Cs AO{)AA00 .._f 1'"1:> 1¥i 1-~可百二:17=0804433=exPL-f(δ-1)j = exp(-0.21762) 
これより， δー 1= 20.65をえ，これは図より求めた値より大きい。
今， ψ{直の狭い範囲内では，らりと δ-1が直線的関係にあるものと考えた近似計算法を用
い，普通方眼紙との縦軸にふ横軸に δ-1をとり，。δ/(δ-1)値を使用して，式(1)からえた各
ψに対応するこつの o-1を結ぶ直線と，図 5からえられる二つの δ-1を結ぶ直線の交点か
らi.}'= 0.9577をうる。これから δー 1= 20.69， 1十グーδ=4.275となり， これらを用いてラ式
(2)から Eを計算する。




E = 0.12161十0.00439-0.00473= 0.12161-0.00034 = 0.1213 
となる。






















E の種々伯に対して球半径 Rを含む.-， ~が変化し，従って 41δヘ δ も変化する。
これら κ で補正した τ，~， y，δ， ()'， Eを SubscriptcをイJL，それぞれ 7円三ヲ o町 Erな
どと示すこととする。なお， ψσl土Rを κで浦正したため他のパラメーターと関連して変化し
た結果を示す。れは κに比例して噌大するが， これに対し乙は κ2に逆比例して減少ずるため，
一定の訂正Lについて κの噌大と共にιも増大し，抽出率の補正計算値旦が次第に減少する
と予想される。 このようにして実験結果からの抽出率 EobSと社算により求められた値の一致
する点が存在し，この時の κ，更には 7σ，~UC などが見出されるはずである。このような考えの
もとに再び計算を進めた。 このようにしてえられた数値を，表 3と同じように各補正 κに応





τ" = 2.98， ~，，= 0.00264と1:.り，
rtσ= 0.9800で、フ [;1よりラ孔-1= 40.70， rto/(δ-1) = 1.0040， 1+0'ー δ=17.36 
(1)式からフム-1= 82.83 
ら九二 0.9900で，凶より ，o，-l = 90.50ラψδ/(0-1)= 1.0010， 1十グーδ=17.55 
(1)式から， δ。-1= 83.11 
ここで，rt" = 0.9800， 0.9900について図より求めた孔-1ニ 40.70ラ90.50に対し，すでに述
べた近似計算法を適用すると， s九二0.9884，0，-1 = 83.00， 1 +δ;-0" = 17.52がえられる。 さ
らに (2)式を用いて抽出率を計算する。





実験番号ltJrlIl ltJ03l I1 l A l15ぺ明5
J 
i j(:・ 213lilji:lili
120 1.05 0.967 
;L一一二 LEL-1お 1 121!?;: 
日 |25I 1的 122lm?i2552 i 叩
(158) 
i抽出時間 J κ !ふX103 T c ι 1十ぷーん| 計算値実験番号1 1P.:J11jJ-f'J"ir-lJ j{. ，=>c/，.J.V LC 'j'c .1.TU;-Ur， I E
c
Xl02 
i [minJ [-J [ーJ I [-J [一] [-] -r~l 
15 3.0 1.17 4.47 0.995 37.80 
20 3.87 0.994 29.70 
40 2.74 0.990 15.70 
()o 2.24 0.989 9.90 
90 1.83 0.986 6.82 
120 1.58 0.984 4.94 
150 1.41 0.982 3.92 
180 1.29 0.981 3.27 
2.0 2.80 2.70 0.978 17.33 
1.66 0.965 5.33 
1.36 0.960 3.56 
1.10 0.948 2.31 
0.96 0.937 1.73 
0.86 0.931 1.38 
0.78 0928 1.13 
:-3.0 1.24 4.05 0.990 31お
2.49 0.983 12.19 
2.04 0.981 R.17 
Ui5 0.975 5司32
1.44 0.971 4.02 
1.29 0.967 3目23
1.17 0.966 2行7
。70 3.32 0.991 22.10 
2.72 0.990 14.49 
[220109ml953 1.92 0.982 7.23 
1.72 0.981 5.80 
1.56 0.9814.78 
0.45 4.15 0.994 32.66 1.72 
3.40 0.993 23.03 2.19 
2.75 0.991 I 14.92 2.70 
2.40 0.989 11.42 3.27 
2.15 0.987 9.12 3.83 




























































































































~ (~ φC l十dfdp
[-] [一] [-] 
1.53 0.982 4.61 
1.32 0.97 3.41 












lー ヨ 0.6 3.58 ~~~__~ 
0 |一6.0 γ]j!1ミ仁UL:2トLU;iU日¥JとOイ叱:
1 口一:空?よι0.04 4勺;イ23 I 0飢 ; お山臼し( 
lmlli3211総 |29ぬ|150 3.51 0.986 24.5 
!;11L-型11?
一 0.3 4一 i 一一一一 …9 一一一生 ||;;;11;87l!111
5 I 3.90 0.9的 29.15 3弘
6lfJ11LI;ι 
;o l jlGloml5閃 (8おl l iz ltzi l 90 1.07 0.940 2.17 
(160) 
CcX 1伊，cψ 1+Ò~-ðc i ，.f "1 1-'" S: 計算(直
実験抗| lmin1 1 1 | [ ] [-l i I1 | [:10 1 「斗02
6 認 (25105312詰 |0383|m l42 
40ι.01 0.981 7.95 
60 1.64 0.978 ー|
1.34 0.964 3.39 10A8 
1.1ら 0.952 2.48 1:i.82 
1 ム山 1.04 0.946 2.04 15.:i9 
180 0.95 0.981 1.70 16.64 
1l301071jhT1 1-
120 1.10 0.965 3.77 10.09 
1.25 0.961 3.00 11.11 
1剖 U4 0.958 2.51 11.97 
3.5 0幻 |;3liii;liii;l
2.:l0 0.988 10.46 
|;2112lill 
0.21 3.71 0.993 お 98
3.22 0.992 20，57 
2.62 0.991 13.63 
2.15 0.983 9.08 
1.86 0.9以1 6.71 
1.66 0.977 5.39 


































































































さらに以上の表-4の結果から，これを実験-3の (j= 15， 120， 300 minについて算出した
Ecとκとの関係を例として図に示し κの伯(実測値 Eに対応する)を決定する方法を述べて
みると，図-10のごとく，さきの各抽出時間における実測値 EObS' 2.10， 8.72， 13.50%に対応す
るκの値は図の O印から，それぞれ2.72，2.45ヲ 2.81と読むことにより決定できた。さらにこ
のκに対応する τcの値を求めるとラ 3.60，1.14ヲ 0.945となりラY'eの対応、{直は， 0.992， 0.965， 
0.948が求められる。 これらの EobSに対応する民九 ιを抽出時間がに対して図示したのが
図-13である。 同じように他の各実験番号について対応値民九 ψcを求めがに対して区|に示
せば図-11--17のごとくである。
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図 16 f)-κ司 Tc，ι(実験6)
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C8 : 内部液飽和濃度 [MjV] 
C: 外部液濃度 [MjV] 
D: 拡散係数 [Lりが]
Dp: 粒 f壬 [L]
E: 積算抽出率 [一]
Eca1c， Eobs: 計算および実測による E [-] 
E: 平均積算抽出率 [一]




r: 球半径距離 [L] 








V)) V2: 溶質および溶媒の沸点分子容 [D/mol] 
V. 任意~ L1θ時間における O.OlN-NaOH平均消費量 [D] 




4θ: 微少抽出時間 [tl] 
K: 和i孔係数[一]
μ: 流体粘度 [M/LI1]
二=[3 (1一ε)2PD/εR2](h/u1川 ) [一]
ρ 溶媒粘度 [M/LI1]
ρ8・ 同体抽質密度 [M/D] 




上記においてフ次元に関しては。 質量:M，長さ L，時間 H，温度 :Tを用いて括弧
内に示した。
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A Method of Determining the Quantity of Flow of Pipe 
Networks ¥iVhen Dynamic Water Pressure Needed 
at Each Nodal Point Is Given 
Kenzo Morita 
Abstract 
In order to determine the quantity of f!ow of pipe networks， a method h旦sheretofore been 
employed by which the quantity of f!ow of each pipe-line is measured with regard to such factors 
as th巴 innerdiameter， the distance and the veloity coe旺icientof the each of the pipe-lines forming 
the pipe netNorks. 
In this paper the writer presents a conditional equation at each nodal point in consideration of 
the dynamic water pressure needed at each nodal point as well as the distance and the veloituy 
coe伍cientof each pipe-line. He introduces， through the method of least squares， a formula from 
which the correlate normal equation of th巴 pipenetworks and the corrected value of the diameter 
of each pipe-line are to be found， explains how to make these formula and equation exactly and 























q = 0.27853 C10.54 D2.63 
C:流速係数，D: {j片の内任 (m)，で表わされ， (lJ式で q:管路の流量 (m3/sec.)，
水勾配でんは動水1:1討の標高差 (m)，
Dを mmで表わすようL、ま，ぞれ H(1)および H(2)とするとん=H(1)-H(2)， l:管長 (m)，
にC1J式を変形すると，
[2J qニ 35.882x 10 -JO C10・54D2.臼
さらに qを l/sec とし鋳鉄管に一般に用いられる C=100とするとラとなり，
(3J q = :35.882 x 10 510日 D2.G3
(3つ
Dの指数を nとおくと，(:司式で既知数 35.882x 10 510.54二久
q二 αDn
ここで管佳の変化すなわち補正偵を δとすると (D十o)に対する流量 Qは (:3つ式から
C4J r 1>n' 1>~--1' ， n(n-1) ト α(Dーは)n= α tD叩 zDn1 O + -~< \'2-~ Dn 2δ2十 j 
(4コ式で括孤内の第 3項以下を小さい値として省略すると，
~.I 切る N 





















表~1 コリレ 正 規 方 程 式 (図-1に関するもの)
別 K(I) _1 ん) K(3) K(4) K「工K1K(7) 一「 k(8)|;9)千二(10)二二二ι-JJZイト
(川1町)川( 去+去 [ 一寸去 一i武 ---1- 梨乎L l τ叩町U引(ベ一二q4
摘 要
種 左
J一て二子7民ι玩4蚕J瓦L「:」2ι-I ←一1 一~一一下 瓦一 7 一 Jト「一一一一1 一 1-一 7 (1ヲ ト一…ι2)戸λ)=弓工」一kで竺竺f 
7-竺1一型土j一Lし一一一 去 |τ去+十:劃歪劃[仁一一一Jム-(州4引)I 一去 [含十去十→すtl_ _1_ ___1 __ _ _ 1 一長 i 
-
l | 
(5) I二}fイ- 7- l -lHit-l 二ι 一一十一-1Vトト---1 一一---------_三瓦1:1子斗竺
日二J77了 - 二一手五正副 JJi「一一一十 (-- l二ご
(7) 1 1 







- -1---: 'lJ122 + 15126- -J}I: i (1O)-1~- -'1------------1
1
一 一トトーι-J-1qL127ιιl-11 下ILq+qI6-qI7-Q(L i 阿¥ l - l i l i- f-l-T: 一一[ 託 I~Bl:-~-'lJ:
7 
~K「」寸31二 l 
2) I l 一 二¥」----，--〓一二一 二土ー-l二二一二71J五5712lk三J↓…
G75 各、の所要動水圧が与えられた管絹の流量計算法
いま凶 1のような管網において Q(耐を各節点における既知の流入量はまた流出量， Qiを
各管路の流量:とすると節点の条件方程式は次ぎのようになる。
(い1ph(hzゑδ4)コニ Q(21+Q4 = QII) より
yz(21δ1十
節点(1) 
q4 、1←ハI¥ 04) 一 μ(1)-ql-q4= ω 
ここで ω(1)は節点仰の流入出量の代数和
Q2+Q5十Q(2)= Qlより
(q2+nZdi)+(q5十nぞれ)+Q(2) = ql十713δ12 V"/ I ¥'1 '" !)5 VbJ ，~\"  '11'" D1 
節点 (2) 




n(Zr36一立 O2一五九)= q2+q3-q6-Q(3)二川)(3 ) 
C5J 
まら)= Q(4)-q3-q7-qS = W(4 ベモム+-b;-O7+ D， Vj' D7 "{ (4 ) 
n( --h~ oa 2g od--t門町 l ハ一 生δ4十」九十一二 O12)= q4-q9-qI2-υ(5) = '1:(')(5) D~- "4 I D "9 I D12 "12/ ん(5 ) 
21A)二 q5十q9-ql0-Q(6i=ω(6 n(q10月 q5 、口一 o'，-D10υ10 D5 (6 ) 
n(q11、l 川)D11911十 b13013-j310川= qlげ 11-qI3-Q(7)= ω(7) 
n(五ア14十 td15-12A-Zδ7-3日1)







6) = q13十qI6-q17-IJ(lO)= W(10i D1717l)1313D1601jL (10) 









676 森 凶 健 、丘二ス旦
W ニ寸[ρ戸州♂列]ト一2江此Kι(1)十(ト刀ぐf去tドδ1汁十去δO4) 一W(任川1υ↓〉





~ =11 一色 (瓦(4)-K(3))，
h D3 

















PlO DlO ¥'-'，01 '.， 
δ n q_12.ー(K(5)-K(9))， 
ρ12 D12 
n 01A I Tr -:~- -~4-(K(8) -K(ll;;， 
P，4 D14 
d 二竺 1116(K(9)-K(107)lう16 D16 \~~\';}) ...，J.u， 




δ7 = n(K(4)-K(8))， 
。10二刀(K(6)-K(7)， 
。13 二 η(K(7) 瓦(10))，
δ16η(K(9)-K(国)，
δ2 = n (I(2) -K(3))フ
九二 n(K(2;-K(り)，
ら= n (K(4) -K(12)， 
。11ニ n(K(7)-K何)，
O14 = n(K(8) -K(山)，
δ17ニ η(K(10)-K(1)， 
ぬ= n(K(4)-K:3)， 
δ6二 n(K(3) - K(8))， 
δ9 = n(K:5ノ-K(6))，






























































































δ6 = n (K(3) --K(7))司δ5二 η(K(2)-K(3))フ
C7J δ8ニ n(K(6) -K(7))， δ7 = n(K(5)-K(6))ラ
δ10 = n(K(8) -K(9))， 
δ12η(K(7)-K(10))ラ
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表-3 (図-2 および表一2 に関するもの)
1 • 1 ~ • A 蕩1夜]官番正の結粟
日LlfHJ7|可 1h;二ん!な 1 K 1 o-0 I戸可司可一←-一 A即 2川臼川叶lH凶戸一q仇v山日一1戸円川=寸叫日aD
(1) I-~日記 :ltlilt jBiE5)l iudO513:;112出1lj£援引MiO5l1:;:??iui3lhii云云司罰Jιi
1 I 7V(1)=-ト7必!万)=+1倒11 I:会=0.85 町(1)=-0捌 13)=-oω 1I: iI = 0.87 1 
( 2)日山1F阿部l山:[ぞAfl型仕事U!?1L-plhl;巴:!?jil吐-jpi2)= +8日 1 27Lz 十1.23 I: i = 1.13 I W(2)= -0.2671 一手= -0田91 I:十1.158 1 
(3)l-川山理J312認10::iJ238i笠置七」i;!?;L31!-11ぉisi21l竺;トJf!?恒三聖一一1 1 卸町町川(ω3)=+州3.46川l一守努L=+州Oω5川 z 舌=0.6臼51 zu叩v町町yべ勺(ωド3
(J4引イ」刊)ij川l戸:i山川(比;戸[塑ji引lペ宅司l此早劃l:?f1?R!仁ニJ↓lOy:日j七JT!?;[竺#?Jl9FJ【1E仁1(JL;J;¥]j戸!平F干円l司七2出i主二!323:!;:;![ J川ji戸吟2も!記1γJιq些j 
;J ;川lHi認和3配Um叫lド阿川i1引:i而[h忌福;両吋[:略ji認羽語証認札:t引山古古:市川i叩7町行[ミ1〕山三瓦;i[蹴悶[
一一|ド一二r瓦瓦.58 努亨L=_一寸O制 -1 ~可舌 =1凶2忽-2I一7干(戸平267一一て:宇ι而ム | 記云4:ιLJ弓工=云7 函二JユムJ 一
Jj!し!?日正!?山川県[鴇i
EEiiJ2izi :;jzjil ;!fil ijtih11tlizij j:磁l邦議
γ W(7) =一両7一平一仙5 I一三子OJiji-一一二戸示
V1 ~~!こ二二二二二~I二二 i -J52iti:;~_I竺記空空L21-mkZ332li:叱;;jz:1331 I:会 =0.62 W(ド -2.641 -w!z)_= -0.3821 I:舌=0ω| 川 =-0似4
l j:7 ! 拶:jl12器売1 3511 1;7i lfblJ 2i; | ;tzl 1320l 
(9)ltf竺LhtJゥ;=1l;誌とltI51311JI十三ZJffr亡|
J12UFE干刷日正72J九日干川¥日一一じザL_0.519I 5 | 
表-4 (図 3 に関するもの)
-lk(1)|K(2)l k(J fk(4)リ|互い(6) 1 K(F11τi …二lγ二L三(
(1)| ま土 -ト | 一民 ¥_ __1__ ___l_ _ _~_I_ I ___ _ I三7LIW(1)=雪-て2_I 
止にき|土「竺二主 i ーし一合 ~_~_I__~~上___1______________主l'eV_<Z)士一一一一i
(3) I 1 -1J+悲 しー 一一一一一一一二一Ji I-一jj主1;一一一-一一-一一一一一L 一I I川弓乎乎|七一U土土竺一
竺吐二3一1 Lし一一一一一L型塁た吋t長叩 一長 I~二一一一一一一」一_1一一一一ごいい-人cg; I一一一L一J主?}と!γ?γ4)= q2勿…(川5引州)川I 芳凡4 l l 合 l津長+去+ι劃l一去 1 1 手 | 川 5)= q3十q4-q7
(6)1 i l 」 L二空 |去十吐雪Jーま上一一一|-2-J--J竺~I竺ゴ土土L-1
(7) I I ーま 1 1 去 五十品寸tl i i -琵 l弓(pl町一十 2 
(8) 1 一一ーし _I_~_I ま+日| -ft l 二?いヶァL(9勺~l__  _ _ ___I_________________~____ _ ___~___l_______ _Jト一ご竺里 1_- 武 i内型1竺;雪1到:2皐刻|二苧ιL一 1竺守-~)ωド…一=吋叩q引卯……1 叶0什+矧叩1日n-一
一竺
(10













l. ¥ 0.54 









となるから 1木の等値管 D を2本の規格管D)およびD2に変換するには
h dfi21些竺 ( l) _j_ _!二la:，.i (35.882)1.田 ¥D)4国65 D24.槌65) 




表 5 (区l-3に関するもの......HIPAC103で計算の結果) C=100 士一日l-』 L| 一三JE 吐ー
節点 l開 1 !hl D 1 '1 D Ij D q 
1 i 150 3 1 250 1 87.905 244.145 82.594 1 243.107 I 81.673 
2 1 弓 3 1 250 1 99.Hi2 267.587 I 118.576 I 267.376 I 118.330 (1) _-_1 二.:_:__~ J~ -" ""，_ - ~ ~_ . " 
i W(l)ニ十四2 7C(1) = -1.170 ω(1)ニ-0.G03
1 I 150 1 3 i 250 1 87.905 244.145 82閃4 243.107 1 




6 120 4 150 30.224 158.7蛤 35山四165 I 35市
(3) 1_一一一一一一'-._1 一 一一 | 一一一-----
W(3)='十12.7日!日ω二 -0.240 W(3) = +0.002 
13J m l312501991621267町 i山 761267mlm30
2 150 10 150 1 43.945 124.294 1 26.804 1 122.638 1 25.874 
( 4) 1 9 180 i 10 I 200! 84.867 207.620 93.636 I 206.633 92.471 
ω(4)二 29ω| 日 (4)=-1.8G4 川=-0.015 
3 15別o 1ωo I 25団o I 必ω94必5 1 凶 294 J 削 04 1 山臼8 I お釘
4 120 1 10 1 150 49.572 147.736 47.629 146.907 1 46.929 
9伺0 (川5引) I 7川 10∞o i 川 加捌01 8紛8.4制6伺8 1悶8出5.6臼似24 I 7口2.708伺 1邸白7加伯 7口2.7別
I 町 5)ニ十5ω i 'Lt'(5J二十1.724 'W(5) =十0.013
1-7-r-WO-'口口-F日ー下云:Lij-11両三「元福つ一元3~r-n790
8 150 i 4 I 150 i 26.793 161.690 I :34.256 163.896 33.823 
( 6 ) I 11 I 180 I 4 ! 150 24.281 1 182.3必| 制竹 179.594 I 38蹴 i
11')(6)=十問5 W(6) = -2.124 ω(6)= -0.021 
6 120 i 4 I 150 I 30.224 1 1日 798 35.112 i 158.165 I 34.745 
8 1 150 I 4 150 26.793 1 164.690 I 34.256 1 113.896 1 33.823 
(7) j _22_L~ ユー|竺 |-fi---竺十 70.竺LJJ竺!日制79
I W(7)ニ +5.274 W(7)二一0制 1 川 7)ー 0.011
9 I 180 10 200 I 84.867 207.620 93.636 I 2郎 633! 92.471 
1 10 1 250 10 1 150 33.351 1 134.642 i 25.1侃 131.303! 23却 9(8) 1 一一ご 1_-_' _I__=~___I __~~'~~::_! _.~ ~- ~- -.-" ___::_:==_ 
|ω川(句(8)=
i ~ωO | 25印~ I 1円o 1 耳 2芸F伊子戸問山3お組5日1i m 臼642 2お5m i 山 3O3 | 3お3.4必99
l1 1 180 4 1 150 1 24.281 1 182.34:i 40.577 1 179.594 I 38.988 
(9) I 13 I 150 I 4 I 200 i 57.096 I 加 091 I 62.575 I 206.914 I 62倒
ω川 (ω(9)=
1 ~ロ2|I?型~ I ~ 1 加o 5日1加 l 剖市 I 72幻m1i m 山 6附8日5幻75
LJ 口 4 1 200 I 57.096 1 207.091 (i2.575 I 206.914 i 
(10) 1'-:':' I_一一一 I 一一___.1一一一一一一1___'_~ ~L__~. 一 | 一一一一一 l←一一一←
W(10) = -22.161 川 0)二十1約6 W:I0= +0.017 
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On the Exact Solution and the Calculating Method of the 
General Truss Bridge with Special Reference to the 
Rigidity of its Panel Points and the Deformation 
of its Members (No. 2) 
Sakutaro Nakamura 
Abstract 
The present writer induced the fundamental solution of truss on the theory of deformation 
including th巴 overloadingcase， taking into consideration the rigidity of its panel points and the 
deformation of its members in the Report (No. 1) already published. 
This paper is written regarding the fact that he has simpli五edthe equations of the displacement 
of panel points， the stress， the end moment， and the shear of any member and induced the new 
general solution of def!ection at any point of truss by the virtualペヘァorlどslaw of deformation， referr-
ing to the exact method of caiculating them. 
At the same time， h己 hasintroduced not only the connecting coe伍cientof panel points into the 
general equation of truss， but also the rigid c 口e 自伍1C1陀entof palle 1 p 口i凶nt臼sand th児edeform立1edcoe 伍ci匂ent
of memberおS1也包1tωot仏h巴 de丑ect1旧onfo凹rmula0ぱft位russinduce町d【dby the vi汀rt切ual
E日1恥ehas devised th児eexact calculating method of the trl1Ss shown in the iollowing order 
(1) Calculating the exact def!ection in the centre of the span. 
(2) Inducing the simulaneous equations on the displacement of panel points by applying the 
general solution and calculating every displacement of panel points by use of the electronic digitaJ 
computer 
(3) Calculating the ratio of the common and exact def!ections in the centre of the span and 
multiplying the valu巴sof (2) by its ratio so as to get the exact displacements 
(4) Calculating strictly the end moment， the shear and the stress intensity of every member by 
l1se of the above【mentionedexact displacements oi every panel point and the巴xactgeneral eql1ations. 
By the above-mentioned exact ca!culating m巴thod，the present writer calculated the d巴自ectionin 
the centre of the span， the displacement of every panel point and the end moment， the shear and 
stress intensity of every member of seven truss models (span length， about 1宇80cm) -three through 
Warren truss models (the panel points welded， rivet巴dand pinned)， two deck Warren truss models (the 
panel points welded and pinned) and two deck Pratt truss models (the panel points welded and pinned). 
Also by the same calculating method he has exactly calculated the def!ection in the centre of 
the span， the displacement of every panel point， the end moment， the shear and stress intensity of 
every member of the two tentative truss bridges-the Double Warren truss bridge (span length 
1ニ 62.0m， uniform load w= 100 kg/cm) and the three continous Warren truss bridge (span lengtb 
(177) 
684 中村作太郎
1=3⑬ 78 m = 234 m， uniform load wニ 97.9kgjcm)， in which the panel points are mixedly welded 
and riveted. 
As the result of the preceding calculation， itis obvious that the new exact calculating method 
is far more suitable than the old inexact one as regards the calculation of truss， because the former 





























長i点剛性と変形の影響を考慮せる一般トラス橋の様密解法とその計算方法について (第2報) 685 
ん二む各十L1Vi(l)十4町(2)十・・・・・・十L1v乞(γ)+・
YJi = Uj十L1Ui(l)+ L1U'i(2)十・・・・・・十L1Ui(")十・
'Vi， U包: 微小変形の影響を無視せる場合の節点変{立方程式より求 } ( 1)
めた t節点の垂直，水平変位 (cm) 
L1Vi(T)司 L1Ui(T): 微小変形の影響を考慮した場合の節点変位方程式より求
めた z節点における第 r回目の垂直，水平追加変位 (cm)













1o包ニ乙SS!J. -~，，-1ヤ L.; NflVIν S _JヤKL.;豆.Ql.一三一α~A I L.J"，，"，H sEuI I ~L.J~ )<e" rGA 
十L.;Sε加十L.;1抗-?ν5 (2) 
ここに， t: 温度変化 (CC)，L1t: 断i出七 ド端の温度差 (OC)ラ ε. 伸縮係数 (O.OOO0l2;oC)，
h ・断面高さ (cm)，そのほかの記号については (4)式参照のこと。
lδ戸 L.;.<;'SIJ.αふ-+ L.;iVIM守よr+KL.;QQI.ポ互
(3)式における各記号は次の通りとする。
ん: 任意の点 iにおける垂直変位 (cm) 
5 : 部材長(節点間距離) (cm) 
E: 引張 lまたは圧縮)弾性係数 (kg/cm~) 
Eu: 曲げ弾性係数 (kg/cm2) 
G: セン断弾性係数 (kg/cm2) 




1: 部材の断面二次モーメント (cm4) 
S: 部材の実軸力 (kg) 
S: i点に P=lkgが作用するときの部材の仮想軸力 (kg) 
Mmn， Mmn: 部材の左，右節点における材端実モーメント (kg-cm) 
九"')J~n ， Mnm: i点に Y=lkgが作用するときの部材における左，右
材端仮想モーメン卜 (kg-cm) 
1'vI : 部材における左，右材端実モーメントの半均値=1/2 
(J!vLmn土Mmn)(kg-cm) 
J'v[ : i点に P=lkgが作用するときの部材における左，右材端仮想、モ
ーメントの平均値~~1/2 叩z土 (1王ε一cm)
Q: 部材の実セン断力 (kg) 































EF ~ r r pi(uv-uu)cosαw十 -Vi')sin lXi'k'+ヲん =0
EF ~ r 
fppzdk-uz)mαi'k'斗(-Vk' 山 α川十さん =0
547iflIHdkー(山一叫)竺ヂk'十川 -Ui')豆乎'_k}(2ψ) (5 ) 
+{θM 川 -vi，) ω炉二+(的一的)可也二}~J十円 =0
引張材に対L
EF ~ r， i 7 引(Uk' COSαw 
EF '"i (.， .， ¥ ~~~ ~， I (， _. ¥ _，_~， ¥ kFL(Uん，-U'i')COSαi' k'十(Vk'-Vi')山 α川 'Jsinα川 f十手 P?!i'ニ O
EJ13[(が川一(日 -vd竺ア+(uk-diIFM)
?「 ??




































111(lb= (1)7Tf I C.VV7 \~~;:a.._ 1 c.VI，_;r7 ¥ íTI2-1~ 仇b 一(むb- Vα)(21f!+6EKZ，帥)(21Jf + 6EKZoα)_(J)2 I 











J.V!tm = ---(0m' I C T7'V '7 \~-:-;;;"lo.. 1 c. DV'i--¥ I d;2-1 ~ H(tu-(同一九)寸「(2't'十6EKZαb)(2'f1 +6EKZbα)十φ Ll ¥/nu ¥ ~ u ~ (tj L 
十(Ub-Ua)!>l




















(11)， (12)ヲ (13)式において S: 部材の軸力 (kg)，F: 断面積 (cm2)，1: 断面二次モーメ
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表-1 各積模型の部材断面寸法 (cmXcm) 
議別 ↑ニ弦;f~ (下弦材 F-IJfV(J7
模型 1(溶接 No.l) 0.60x 1.80 。.60x1.80 0.30)( 1.80 0.30 x 1.80 0.60x 1.80 
模型3(ピ ン)I (0.30 x 1.80) X 2 (0.30 x 1.80) X 2: 0.:10 X 1.80 0.30 X 1.80 1 (0.30 X 1.80) X 2 
模型5(リベット)1 0.60x1.80 0.60x 1.80 0.30 X 1.80 0.30 X 1.80 0.60x 1.80 








































































A. 係数 ρ，).1 Aおよび α，s， rの算定
各模型のタワミ，部材応力度の測定結果を参照し，厳密タワミ解式 (2)，(3)， (4)に含まれる
係数 μ，))，ムおよび α，{3， rなどを表 2の通り算定した。
表 2 係数 μ，).1， }.および叫ん Iの値
模型穣別 lμlν A αl p 
模型 1(下路式ワーレン，溶接No.1) 10酬 o日oI 0.650 1 1.0 1.0 i 1.0 
模型3(下路式ワーレン，ピ ン) 1 0.935 0.050! 0.050 i 0.850 1 0.850 
模型5(下路式ワーレン， りベット) ，0.734 I 0.518 : 0.518 I 0.900 I 0.900 
模型6(と路式ワーレ人溶 接) 0.700 0.850 I 0.850 1 1.0 I 1.0 
模型7(上路式ワーレン，ピ ン) I 1.0 I 0.050 1 0.050 1 0.204 1 0.204 1 0.204 
模型8(_I:.路式プラッ 1.，溶 接)|08501095010950110 110 |10 
模型9(上路式プラツ l ピ ン) I 1.0 I 0.050 I 0.050 I 0196l O196l 0196 
(注) 模型 1~5 では荷重 300 kg，模型 6~9 では荷重1.0t の場合の係数を示す。
r l仰 l州 I A/r 
: 0.500 I 0.650 I 0.650 
0.059 I 0.059 
0.576 I 0.576 
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(注) y，'!重 300kg， p = 0.50， aニ1.0
28s f士二時，国811x 2-3，841.650= 32，457.972 k内 n
1:， + 18，149.811 







(注)荷荒300kg，ν= 0.65， ，8 = 1.0 
日 MJfz2×5J川 92=10，349.784 kg2/cm 
Z十5，174.892
(186) 
節点剛性と変形の影響を考慮せる一般トラス慌の厳密解法とその計算方法について (第2報) ω3 
一 νs 10.349.784 故に，d]f[= 'L，MM 二三 一一 =0.00492cm s IEb 2，100，000 
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(注) 荷重300kg， μニ 0.935，日二0.850 2:; +40，028.586 
25sf五=40，028.586x2-8，550日0=71，506印刷m
u s 71，506.542 




















































































































































































































































































































































































zssfj=札制問x2 悩 1側二印06.410kg2/cm 
u s 5努960.410δs= L; .':S工二一~ ~~~:~~~，，~~~~~ = 0.02519 cm 
α AE 2，100，000 故に，
(P=300 kgの場合)模型5(リベット)の材端モーメント λfによるタワミ
係数 ν=0.518，s=0.900，ν/s=0.576と算定したから，模型 1(溶接 No.1)の計算結果，
L;NIM(ν/s) (5/1)二10，349.784kg2/cmを用い，次の通り求めることが出来る。
一 ν5 10，349.784 " 0.576 ら =L;MM一 一一一= 一 x-;:.~~;: =0.00436 cm 。1Eo 2，100，000" 0.650 
表 4の
故にラ総合タワミ







U 5 ν5 
δ=む+δM=L;.':Sι 十 L;MM7， j一一=0.0245+0.0045 = 0.0290 cm AE ' "-'"....~ s 1Eb 
これに対し実験結果はラ。=0.0280cmで非常に接近している。
(188) 
節点剛性と変形の影響ーを考慮せる一般トラス橋の厳密解法とその計算)J法について (第2{'.&) 695 
v. 模型7(上路式ワーレンラピン)のタワミ O7
荷重 P=1.0tの場合で，係数 μ二1.0，α=0.204とし，軸力 Sのみによるタワミを求め
ればラ




荷重 Pニ 1.0t，係数 1~=0.850 ， α=1.0， )/=0.950，。二1.0としセン断力の影響のみ極小
として省略すれば次の通りになる。
1. S 一 ν s 















表-7 変(1'[補正係数 (Oexact/Oordinary) 
模型種別 |模型1l模型3 四 5 I模型6 I 悶 7 I 叩 l悶 9
変(立摘 lE係数 I 0明1.102 0.957 I 0.871 5.165 I 0.960 I 5例。
(注) 模型 1~5 では荷重 P=300kg の場合で，模型 6~9 では荷重 P= 1.0t の場合である。
上述の変位補正係数を電子計算機で、求めたそれぞれの模型における各節点変位にかけ，各
模型における総べての厳密節点変位を決定した。その結果を表にして示せば次の通りである。
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It口点剛刊と変形の影響を考l者、せる一般トラス橋の厳密解法とその計算方法について (第2報) 697 
i. 模型 6，7の厳密節点変位
模型6(溶接)と模型7(ピン)については，すでに述べた著者提案の迅速計算方法によっ
表 9 模型6，7の厳密長官点変位 (Pニ1.0tの場合)
侠2型6(浴捻)の変位 (mm) 模型 7(ピン)の変{立 (mm) 別種----=--，Ii~ m'l~~~~ \ttr 'j，^~x.. I_!L. \..LH ..L~~_i~______._: 一一一一一一一一
一端国定銭| 丙掠移動銭 1~.. '.'' ! 一端固定鮫 i両端移動鮫 → 
一一笠旦壁一; 一一一一一一一|実 測I!__ft盟笠且壁一| トじた
引 I水平)垂直医平 l垂直|垂直変位i|水平|垂直 i水平|歪直出変位
1 0 1 0 i -0.03叫 0|O | 0101omi olo 
2 十0.06941 0 十0.02721 0 ィ0.012811十0.38421 0 -10.16181 0 1 -0.0790 
3 十0.00711斗0.14581-0.0310 1寸0.14581-10.12191， -!-0.0422:十0.86351-0.18361十0.86351-10.8480 
4 十0.06491十0.14581十O即日1-10.14581→0.1332!1 -10.38421十0.8635!-10.1570 i -10紛 5i十1.1070
5 十0.16211十0.27791-0.01931十0.27791-!-0.213811 -10.95剖!-11目6450;-0.1140 i十1.6450i十1.4810
6 i -10.05161 -10.2779 i -10.01341 -10.27791十0.21551:-10.3051 →1印刷ト0.07951十1.64501-11.55叩
7 十0.0370:十0.2900: 0 十0.2900i十0.2800 -10.21851十1.7ω01 0 j -1-1.7200 i -1-1.91似)
8|十0.0393!-10.3909 1 0 十0.39091十0.319111十0.23お (4231401 01十231401+19730
9 1 -0.0547:十O幻791十0.01931 -10.27791十0.2138j，十03m|十1.6450，十0.11必|十1.64501十1.4810
10 十0.02481-10.2779 -0.0134! 十0.2779! 十0.21551:十ー0.1468i -1-1.64501 --0.07951 -IU:i450 1 -1-1.5590 
11 1十0.06921+0.1458 i十0.03101 -10.14581→0.1219 I1-10.40901十0.86351-10.1836 -10.86351十0.8480
12 十Oβ1201十0.1458:-0.02651十0.14581-10.133211 -10.0707 i -10.86351 -0.1570 I -10.8日5!-1-1.1070 
13 1 -10.07801 0 1 -!-0.0390 1 0 1 0 1十0.4620: 0 I -10.22751 0 0 
14 1 -10.01051 0 1-0.02721 0 1 -0叫1-10削 |o l o附 I 0 I-!-O問
(注) (-1-)， (ー)の記号は左支j去を原点、と L xは右側主， (十)， Y i土下 ~ïlJ を(十)とする。
表 10 模型6，7の変形理論による厳密節点変位 (P= 1.0 t)
仁三二一官官陥没)!l)盟~竺十← 11_____=. 型 7( ピン)の師寸mm)¥稔)]Ij I一両端移動鮫 I--~=_.-.:-li 両端移動絞l一一一一一一一一つ一一一一一 | 実 測 11- ，-，-，-，:-''-";. -'---='----.--1 実 演j
節点¥¥|水 平|垂 直|髄蹴:!水 平|震王~垂直変位
1 -0.0山 o 0:1 -0.1898 0 0 
十0.0128 :1 -10お70























9 十0.0:354 -10.2164 十0.2138
10 -0.0177 十0.2164 -10.2155 
11 十0.0453 十0.1115 -10.1219 
12 -0β459 十0.1332 -10.1332 





0.2488 十1.1402 -1-1.4810 




0.2550 十0.7340 -11.1070 
十0.1898 。 。
0.2570 十0.0568 十0.0790






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































係数 μ，J.Iヲ Aおよび α，ιτ の算定A. 
また模型トラスの基礎実験結果とそのトラスの断面，寸法および節点接合条件を考慮、し，
厳密計算例などを参照の上，係数 μ，ν，).および α，{3， rを次の通り決定した。
一「ゴ土




























(死荷重，活荷重の合計 w= 100 kgJcm) 
B. 
支問中央節点の厳密タワミ計算1. 
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a) 軸力 Sによる一次タワミ
表 14 車自力Sによる一次タワミ (荷重 ω=100kg/cmの場合)
ヰ立-zyttJ|(ι)|(;ム|(clur 
kl;:l:;:l ;:l ::[:;j ;:l十時|十前日3州
+219，ωl十 498，322(α/μ) 
弦 I
1 5 -7 t 442.00 1 775.00 1 1.753 -1.0592 1 -959，100 十486，292 十 852，470(α/p) 
I|ー… 775.00竺二竺(一山0 十829，012 十1，268，388(α/μ) 
下 12-4 Iぉ8.24 市川 2.889 +0.2383 + 29，075 」一 83，998 (α/μ) 
弦 |4~613叫 775.001 2.527 十0.6338 十四0，704 十 481，909(α/p) 
6 -8 447.44 I 775.00 I 1.732 
材 I8 -10 I 叫 (η5引 1575 I 
+1.0936 
十1.4384
+483，130 十 836，781(α/1') 
十731，005 十1，151，333(α/μ) 
1 -4 207.42 I 1.187.70 I 5.726 I 十0.2946 十日，377 1 + 288，4町 μ)
2 -3 I 207.42 I 1.187.70! 5.726 I -0.3652 + 68，261 十 390，862(α/μ) 
斜
3 ~ 6 I 171.42 i 1，187.70 I 6.929 十0.3481 十152，400 + 53，046 十 367，556(α/1') 
-0.3118 -116，925 十 36，454 十 252，590(日/μ)
5 -8 1 129.55 1 1，187.70 1 9.168 1 +0.3036 十102，500 十 31，121 十 285，317(α/μ) 
! i ;U日三:!1l戸正日!1[日三恥lJ:;J ¥f正J:!1日Er;!川里!i町n1:引(じ[fr戸(;( 
垂 1-2 I削 O l伺O
I 3 -4 I 72.00 I 90ω.β0 I 1ロ2.5叩00 I 十Oω0130 I + 27，463 I + 357 I →十一 4久削，463(αω/収刷μ刈) 
直 5-6 i 7η2.ω9∞.0∞01 1ロ2.5叩00 I +0.0062 + 1ω9、之22お51 + 1ω9 I十 1，488(日/μ)
7 -8 72.00 I 900.00 I 12.500 -0.0597 I +以600i -1，4ωI - 17，600 (仰)







表-15 節点モーメント Mによる二次タワミ (荷重 w=100kg/cmの場合)
部 材 |断面二次 I" +'- EC I ^ IT I M = (1/2). I M = (1/2). I .;w' 一一ì-~-.j--I モーメン I| 部材長 I s/1 I(恥 η土 Mm)!(Mm±Mm)| MM |沼M(州)(s/l) 
種別|部材名 I1 (cm4) I s (cm) I (l/cm3) i (kg-cm) ! (kg-cm) ! (kg2叩 2) (kg2/cm) 
J1~3i川 69.41 市・00I 0.007ふ -0.05引日5I十 uoml+6M
3 -5 1154，必9.85i 7町川 o附 2 +0.3引 i+3即刻5l+山山;十川81
弦
5 -7 1川l山 ω34 問川 I 0.0似4必9I 十0.7224 ! +印，点応却5臼切5臼3I + 36ω成9旦，蹴001 +別3ω
材 7-い~9 (川一一2幻却肌川1η凡7，3に口却湖則川9的 州9ω附97: 77… 0ωO叩一[叫 05 I一十附 29 十は吟叩叩2之幻日，ユ185白民町m山広町別フ1刀川716凶州+刊7鵬
一一一一一一一一一一一一一一一一一一一一
: 2 -4 I 114，604η775正o1 0.00676 1 十0.008751十 98，5501十 861.821 十 5.243下 ~ . 1•• .，vv.... 1・・ V 山 v v V. ••• v: ，v VVV' V  vvvvv v.. .v~ 1 
4 -6 I 142，089.02 1 775βo I 0.00545 +0.83日) 1十482，1301十 403，070.00I + 1，977.059 
5支
6 -8 1げ171ラβ卸8釘76.5出i4I 77万5.00川)I0.004必51引1 -0仏川目.7万59凱1 1 十吋50閃5.2幻22引1- 38出占主，48剖9.0叫O引| 一-1，556ω58但1 
材 l川8トい一~ι-10ω川01同却釧仇川山4久幼仰仰3及周刑5臼悶3泊川4
1 -4 1 48，747.41 1 1，87.70 1 0.0244 -0.0502 - 1η7，084 1十 85町7.86σj 十 1凶8.3羽89
2-3 必札，叩41I川 7.701 0.0μ4 →斗十O悶側4必8 十削8出51 + 山お削9叫 十 29臼
斜
3-6川i3 
1 4-5 1 35ι叫，1ロ28.001 1，1凶87.701 0.03お38 -t十一Oω0748 十 56刈o 1 + 4ヲ，21ロ2.1凶8; + 1ロ28.剖1臼35
5 -8 I 2却0，必日仰6臼ω3却O但 | 川 7.7叩oI 0 白7苅6 I 一0.0叩 + 2辺幻山，265i 十 538.371 -←一 2幻7.90ω9 
十0.0211 1十 :)3，1041十
十0.1151 1十 42，746 I十
十0.1654 i 十 41，0981 + 
702 
b) 節点、モーメント M による二次タワミ
材
6-7 20，630.02 1，187.70' 0.0576 
7 -10 
8-9 12，870.00 1 1，187.70 I 0.092:3 
1-2 44，109‘71 900.00 0.0204 
3-4 1，529.62 900.00 0.5884 
5-6 1，529.62 900.00 0.5884 



































一 νs 2x 15.001.768 
δ10(N) = L，M M -'i-TVV =ヲ =0.01429cm 。IE 2，100，000 
(196) 
2.97 1 + 1.571 
? ?? ?
Z十15β01.768
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c) 部材セン断力 Qによる三次タワミ
表 16 i;日付七ン断力 Qによる三次タワミ (荷重日二100kg/cmの場合)
部材 l i | |Q= |Q= | 
一 「一一斗!断問積 i汁青部目 材 長引J 刊 liMn，n-M凡η叫刈叫川川)/5μ/51'(M叫 M比η川 sl QωQ i伊QQ(川」幻げ川/グ川「η)
穐糊B別リ (川百部日附材名引1.4引州(作C印m凶n凶1子2)! S (凶印cm)パI(町1/cm州)I (欣k均凶g副) I (k匂均凶g剖) (kg均》矧2凶引) I (泳k阿g2前訂/cm叫) 
1: 1 ~:3 ! 251.24 !川O13O85(O叫 7 - 39.580 十 0.00400 十 0.01111
1 3 ~ 5 ， 340.84 i 775.00 I 2.274 I 十0.000897 I 十 783.579 十 0.70260 十1.43790
弦
材 l5~144200| 打5.00I 1劃刊0018日|刊 320.317 十 2叫 l十 3.88490
'VJ 7門~9 5蹴O郎山6.1ι41 川 l)! 1.530臼印叫幼O!卜十ω酬川O仰7ωω3 I 刊刊8的脱9山2.722辺 I +1刊山4
i|||| …__. ._ I _ _____ I 
I 2 ~ 4 I 268.24 775.00 2.889 1 +0.000226 I 十 254.358 i十 0.00570 十 0.01493下 - _~V _ - • • v.~" _ "V~ I ，，， .~V ，，__，， _v ~.v~" "'VV~'" 
4 ~ 6 I 306.64 1 775.00 I 2.527 I 十0.002158 十1，244.378 i + 2.68540 十 6目10740
弦
|ら~ 8 447.14 I 775.00. 1.732 I -0.001959 I + 1，303.978 I - 2.55450 ← 3.98200 
材 ! 8 ~10 I 必2.24I 775.00 1 1.5ウ民 +0.01倒00 I 十 F川同氏 |十 8.32ω | 十11.80240|ι'~'~~_I. • • OJ.OJv ~.V' V i I v.' 三_I_~.._ LJVV.U"_/'__' __ u.'_' ，:.. :~~v __ 
1い~4 l 2加Oω7  1.18… 5 引 O州ω側山4州6川 28.7祁69山l+ 山 ( 十 O 山
2 ~ 3 ! 20川7.1必2i 1，ユ187.70! 5.72お6I +0川 00閃58白51 十 6叫4.3C似4 ; + 0.003ヲ7苅6 I + 0.0194ω O 
斜
6 ~ 7 129.55 
1寸
171.12: 1，187.70 I 6.929 I +0.0001880 I 十 57.350 I十 0.01078
171.42 川 770|69291 十0.00012601 十 94.792 十 O附 4
129.55! 1，187.70 I 9.168 I -0.0000407 i斗 37.494 ! -0.00153 
? ????????????
3 ~4 I 
直 I 5~6 i 
7，-8 








1，187.70 9.168 I 斗O山 56 1 十 55.746 十 0.00198
オ0.0001940' + 71.985 !十 0.01396
山|十O町 90I 十印2091 +0山 l十 O山





I 1: 一 -0.0000027 I 一 0.84必5 I 一十卜 0.0000臼227引| 十 O.β0000255 
900.00 I 12.500 1 十O.β00001191 一 0.188 1 十 0.0000224I 十0.0002520
川Ul:=コ口5ω刷附0ω仙O配I-~ … 一 ::: 
z十39.91084
故に，支問中央節点のセン断力 Qによる三次タワミは
6 39.91084 x 2 =/CL; QQ土-，"~ = ~- x一一一一一一二 0.0001183cm r AG 5" 810，000 
総合厳密タワミは
δ10 =δ10(旦)十δ10(Ni+δ10(Q)= 6.0325十0.ul429+ 0.0001183 = 6.0469083 cmキ6.047cm 
(197) 
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I. 各節点の厳密変位計算
(7)式より誘導した普通の節点変位方程式を電 ht て迅速に解きラ 支問中央節
点 10における変位と先に掲載した同点の厳密変位との比，すなわち節点変位補正係数 δ
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ii. 部材忠力度の厳密計算
表-17に示Lた各節点の厳密変位を用い， j兎角分配法8) の併用により (8)~(13) 式によって
部材応力度を殻密に求めれば，表-18が得られる。
表 18 音fi材応力度の厳宮計算;値 (荷重却=100kg/cm 満載)
Fi:.、力皮 J普通主主1日豆1町並)J1:Jt-"_(~f(/c:;m2) ;亙窒空雪空雪喧草c.;M~- (kg/出 L
部 材 ~---一一次応力度 i 寂大合成応力度(一次応力皮|故大合成応力度
1: 1 ~ 3 -444.30 - 525日|悩12 -392.02 
3 ~ 5 - 977.40 -1山(刊41 -794.61 
5 ~ 7 -1，0:18.50 -1，116.59 -762.お -825.51
脚 10 I 一山79 -762.70 --856.40 
+ 454.70 十 633.30 卜ー333.74 +478.34 
十 981.10 卜ー 1，069.89 寸720.13 十792.03
十 987.印|十1，107.94 十724.83 十822.33






材 8~ 1O 
(198) 
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部材
応 )J度 ，亘計算による部材 I，t;力度 σ(kg/cぜ)_I堅雪宣望I三主豆亜笠~G )JIJ!' (f (kg/c空L


































5 ~ 6 + 154.80 十 247.22
7~8 十 255.40 十 317.89
9 ~10 十 247.10 十 247.10
(注) (+)の記号は引張応刀度， (-)の記号は圧縮応力皮を示す。
c. 三径関連続半溶接ワーレン・トラス橋の厳密計算


























表 19 各部材の断面積，断固二次モー メント
ーよ烹t5__~_=.空互E正二~豆亙Tf~豆型亘)_ 3， 斜 一一土13.21哩L一一一-
L 材|断面積(空旦芥 1I部 材i断面積i空竺三宅il部材|断面積i空旦三宅!I部 材l断而積l空耳三守
I.A (cm2) I 1 (cm4) 1，. n IA (cm2)'， 1 (cm4) 1. ，，.， !.A(cm2) I 1 (cm4) 1 'w "I.A (cm2) 1 1 (cm4) 
l~ 3 i山 lm85110~2(3ml 山 201I1 0 ~ 1 I 410.2 1 208，176 9 ~ 10 I 376.2 l叫倒2
3~ 5 1 552.2 . 258，105 1 2~ 4 ! 366.7 I 180，795:1 1~2 i 304.4 ! 169，531 11ω0~1日113幻76.2 120，082 
5~ 7 1 552.2 i お8，削ユ1侃 l1| 4 ~ 6川416.2; 2 此μ加oI1 ト2~3 1 泊飢1.2: 87，6 
1 440.8 7~ 9引I4刷 |ω202えm加，β8幻71!1 6~ 8削|必削1.4;飢印 13~4 1 223.6 78，582 1112~ 13 
9~ 11 321.2 I 124，208:1 8~ 10 I 302.5 1 139，012 1.4~5 1 212.0 i 38，254 1113~ 14 
ll~ 13 I 458.8 1 202，871 '!1O~ 12 Iぬ2.51 139，012 1:5~6 1 212.0 I 38，254 
13~ 15 1 321.2 1 124，208 !. 12~ 14 1 347.2 ' 16:-)，795 16~7 1 233.6 1 70，428 
14~15 
15~16 

























































































































普通計算値 | 厳密計算値 1 
節点|水平鮒 i垂直変位 l水平変位|垂直変位 1節 点
1lJ810| 十15ml J4141J; 
2 I +0.;333 I十2泊。|十0.294!十2.008 ，1 21 
3 1 十3.572 1 十4.559 1 十3.149 1 十4.031 I 




























































































(注) 左支点。を原点と L，xは右側，y I土下側を(十)とする。
(zuニ 97.9kg/cm満載)






+2.660 I --8.311 十2.341
十0.095 十0.758i +0仙 1+0附
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表 21 各部材応力度の厳密計算値 (荷重 wニ97.9kg/cm満裁)
ヒ弦材の j芯力度 σ (kg/cm3) 下弦材の応力度 σ (kgJcm2) 
二豆孟豆;瓦え亘ITl: 1己旦脅豆豆--亡二二二-一1豆E亘亙豆扉F一て;二iに二二亙萱]豆そ互E二
土¥ι;j"-長面迅互dι益皇一晴E町笠Eじ且1止』ιE|E丘t2日I竺そ止左J益i廿間屋 Ii， _1J』互d;J直里酢Fう?叫「待E 
1ト~ 3卜蹴附9引| 刷 2引[一川 l 一」口フス2附 lいO~ 2可j→ 側山6|ド十1，277.0Iソ十 叩川51+刊札叫L，1凶4必5
3~ 51 - 960.3) -1.218.8' -894.0 -1，135.7! 2~ 4 十1，157.0' -+1，591.8 I十1，016.0I + 1.422.2 
5~ 71 - 984.7 I -1，243.9 I 一郎5.0 I -1，107.1 4~ 61→山6.5，十 1，441.11十1，069.2I十以8.9
7~ 91 - 887.6! - 992.3， -779.5 ' -878.3 6~ 8! +1，113.2 !十1，363.0:十 978.0: +1，211.2 
9~ 1l I +別3i十1，171.9I 十山 1+刷 4I1 8~ lO i 十川 3 I十1，756.7I→ M5l十1，584.6
11~131 +1，026.8 !ト1，510.行 +902.31十1，354.3'1 10-12! - 993.7 -1，222.8 I - 873.4 1 -1，087.5 
13~151 十 fi55.0 1 + 704.3 1，十575.51， + 621.6 1， 12~14 - 914.3 i -1，526.8 1 -803.9 ' -1，376.4 
日~171 - 878.3 I -1，312.2' -772.0 I -1，177.2 I 14-Hi I -1 560.2! +1，116.21) -1 492.2 I十1，012.0
山 91 932.6 山 Oi-ml一川 il山 8l叫山 l十四41-1 888.21 +山
斜 7材の応力度 σ (kg!cm2) 
| 萱.iliil'算旦一一| 底豆豆町色 一 ! 旦笠管 」一車査一一主主主
部材|一 次|最大合成|一 次 i 最大合成!部材|一 次 l 最大合成|一 次 1.最大合成
I ~C jJ )主!1:，¥;力度 if，j'~力 j支 l 抗力)支応力度 1 応力度 1 応力度|応力度
山-879.0 I -1，292.0 772.5 I -1，158.51 ト叫路1.9 -1，263.1 I - 774.51 山 7
1~2 I -11，275.1 !十1，467.9I十1，121.0 十1，301.2' 10~ 11 十1，266.41 +2，033.0 I十1，112.5i + 1，828.5 
2-3 1 -802.9 1ー1.297.0I -705.4 I -1，167.2 1111-12 i -921.2! -1，444.7 I -809.0: -1，298.0 
3-4 i十1，214.71十1，424.3I -11，066.5 1十1，262.31 12-13 I - 976.2 -1，864.4! - 857.3 1← 1，688.3 
4-5 I -587.8 I -853.9 I -516.2 ー 765.0i， 13-14 1十1，236.2I十1.744.7¥ -11，086.0 I + 1，561.0 
5-6 I一間8I←制1|-5080|-m5114~15:一日8I -1.250.0 I - 8叫 21一日6.4
6-7 i -11，191.6 I十2正45.2i一日正46.0i十1ヲ843.5!' 15-16 1十1，274β 十1，846.91十1，118.0i十1，652.7
7-8 I -808.7:一川:HJ1 -710.5 I一川0.4恥17!- '7削 1-1，山91 -635.0 I -1，562.0 
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(a) 荷重範囲 O~破壊荷量 (b) 荷重範囲 O~500kg付近の拡大図




? ? ? ? ? 、
?







































生諸君に心から御礼を申し上げる次第である。 (昭和 41年4月 30日受理)
文 献
1) 中村作太郎: 室蘭工業大学研究報告， 4-1， 111~125 (1962) 
2) 中村作太郎・番匠 勲・志村政雄: 室蘭工業大学研究報告， 4-1， 127 ~ 144 (1962). 
3) 中村作太郎・香匠 勲・須凹 勲・志村政k:fi: 室蘭工業大学研究報告， 4-2， 364~384 (1963). 
4) 日置興一郎: 日本建築学会論文報告集， No. 101， 39~44 (1964). 
5) 鷲尾健三・東郷 武・脇山広三. カラム， No.15， 13~17 (1965). 
6) 中村作太郎・万代良夫: 土木学会第20Ihl年次学術講演会講演概要， 1-63， 63 (1965) 
7) 中村作太郎・番匠 勲・須田 勲・志村政雄: 土木学会北海道支部技術資料， No. 19， 7l ~77 (1963). 
8) 鷹部屋荷平: 一般閣節構の実用解法 1版， 103~ 121 (東京， 1937) 
9) 小田弥之亮: 複斜材の応力 (1)，1版， 8~23 (東京， 1941) 
10) 中村作太郎・万代良夫: 土木学会北海道支部技術資料， No. 21， 44~56 (1965). 
11) 青木楠男: 鉛接鋼橋， 1版， 118~158 (東京， 1935) 
(203) 

A Note on Finite Fourier Transforms Conceming 
Finite Integration 
Sumio G. Nomachi* 
Abstract 
Since the di妊巴rentialequation has a basic similarity with the 五nitedifference equation， itis 
expectabl巴thatthe principl巴 ofan analitical method which is good for the one should analogically 
be valid for the other. On this standpoint the discussion is focused to th巴五nitesine and cosine 
transforms which play an important part in the boundary problems of the differential equations， in
this paper目 Th巴inversioetheorem of五nitecosine series is discussed first， and the method of五nite
sine and cosine transforms for solving simultaneous五nitedifterence equations is presented. 
1. The inversion Theorem of Finite Cosine Series 
Concerning Finite Integration 
Let ♂ denote a variable defined by integer from zero to n， then any function 
f(x) apparently makes sense only when x takes the prescribing integer. If f(x) 
never takes infinite or multi value，刀+1 functions di旺erentfrom each other， which 
are continuously single valued from zero to n: 
Fr(x) (r=O， 1，…，n) 
can be combined as follows: 
L: A，Fr(x) = f(.T)フ ( 1 ) 
so long as 
(Fr(x))キ0，
where ハヱ=0，1，2，"'， n. 
If F(x) is confined to be cosine fu田 tions，the expression (1) is written in 
Ao+ZZArcos土ヰ主 =f(x).
") n 
Finite integration of x from 1 to n -1， transforms (2) into 
S AoLlx + S 1;) Ar cos宇L1x=Sf(x)ム
which yields 
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Aon-;!f(n)+fω)} =三:f(ヱ) (3 ) 
Multiplication of (2) and cos m7ぱ /n，through :finite integration by x from 1ω 
n-1， yields 
r ( 1¥m ， 11 ，A n ~ Ar {( -1)γ均十1} '~ー 1
一ー日 AoH-1)明十1f +Am :-L: Lir1.¥ -.L~ T .Lf = J:，f(x)∞s竺空主，l ¥ -/ -)明 2 ， ..1 
where mキ0，n， because 
3m mπしcos..__.-cos--LlX 
n n 
r ~;~ _ (r-m) ( ~ 1 ¥ ~;~π (r 十 m) (小 1¥ 1 ・_...ー}ー I 一一一一一一一…ー1 I 一~~.. n ¥一 2)一~~ n ¥ - 2) I 
4 l sin去(r-m) si己71L j1 
1 r sinπ(r-m) π(r-m) O)( 1 ¥In+r o) 1 ー|一一一一一 cos 一ζ一一一2(-1)"dr-21
生 lsin 会~-~ ~ J (4 ) 
which is followed by 
i Cos a7 m 口 p釘判(いn一( _1)m+r_1 





A叫 ;f{f(η)(-1)"ι+刈 )jJf(Z)cos勺竺 (5 ) 
When m = n， the same procedure as the above produces a di旺erentresult， 
because 
lim sinπ(f+n)-llsin π(2n-ε) 
一一一一一一一一一一一一一-= llm-----'------' 
T 明 sm子-(r+n) ε→osin主十(2n-e)
，cn ム，n
from w hich (4) yie1ds 
























These resu1ts are summed up to be the inversion formula as 
(206) 
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where 
Ao+51ん∞SFF=f(z)，
A0 = ; [Z訪ン(x判)十 ~ {ν川f点向州(何同n刈)+ザ哨判判f点川州仰刷川O叫叫)オ)
Aんんレ柿「る=→~ [巨胎ZX訪卦:〉〉川f冗ル州(何同山Z判)
A匁「ニ 士孔[住Z訪ン片川何同川)c∞O…+ E {νいf刀(n刈州)川( げザ(仰刷川叫O叫叶)リ竹)リlト， 
(7 ) 
while the inversion formula regarding the finite sine series takes a simpler form 
than of the finite cosine series: that is 
21hin竺型 =f(X)I) 1 
怖で1 n I 
A明= ~Ì;ン(x) 凶型竺 | 
(8 ) 
n ，巴 ~1 n I 
which can not be valid for x=O， and x=n， when f(n)キoand f(O)キO.
2. Finite Fourier Transforms of Particular Differences 
Since the 2nd and 4th di宜erencefrequently appear in engineering problems， 
and they are sometimes accompanied by the difference 
f(x+1)-f(x-1) = 11f(x+ 1) +iJf(x)ラ*
the finite sine and cosine transforms corresponding to the above mentioned di旺er-
ences will be introducecl. νrf(xγ11)sinでおニヤf(x--r>1) sin竺FAZ
νゾ;沈 ?1jSinZFzdF2一lJ，い叶l)sinケx]
← 2sinz dy% 引 2)COS ケ(x+1)]~
4(sinZ)23dr fん r+3)sin-ケーは+l).dx 
which‘with the consideration of 
3ν1r 仇 T I 3)バ5叩z芋主 (川Z叶+川Zド=~ννjr 2J，x 肘川刊3幻川)
ネ flf(x) = f(ヱ十l)-f(x)
ニ寸3ν.drγト一仇 v川川r+2)S叫叫'-幻ポバsm竺今:ア宍勺dιZム， 
(207) 
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vields 
~ J1'f(x r 1) sin !-竺Ez・J1x= LV一lfcr._r1) sin竺Exln
c) n n Jo 
-25i4E22fm，+2)m竺 (x+-1-)I
L，n n L， / J 0 
-48iI121竺1E_A'γ(x 夕刊ln竺竺xl
L，n n J。
+8 sin3学竺11' γ(x~r+4) COS竺竺 (x+-~-)I 
L，n n 4 / Jo 
+16sitz321刊)sinケ(パ).J1x 
From the above it follows that 
記14γ何件ln問 x= -Sln-マ?竺{(-1)ブ(n)-f(O)f 







ム1 1 n 
which are the relations between the finite sine transforms of the 2nd and 4th 
difference of a function. 
The nnite cosine tranforms of the 2nd difference of the function is defined as 
ヤ山一1)mTzdz=df(n-1)(-1)m-df(O)cosウ
十2f(71)sinm1・sin--m竺 (n+王}ノ¥2 / 




x Sf(x + 1)cos_J子(ヱ+山， (12) 




I Jl I 4Jl x~1 n 
(13) 
(208) 
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The substitution of L1γ(x-1) for f(x) in the above yields 
21W(z2)cos竺Ez
n 
= L13f(n 勾(-1)m-L13f(O)-{L12f(n-1) (-1)'" +L12f(的}{l-COS引
-4 sin2 ;:: {L1f(n一山)明一酬)}十4sin227(1-cos子)
x {か)(-1)叫 f(叫十日sin43ZXf(川 (14) 
The same五niteintegration of f(x+1)-f(x-1) are related to the五nitesine 
or cosine transforms of f(x) as follows， 
~ (L1f(x) + L1f(x-1)) . sin勺主L1x
= (J(x)ザ (x山 44-2sinzf
x ~ (f(ヱ十1)+ f(x)) cosτ互(叶+)ム (15) 
which can evidently be tranformed into the series expression: 
号1(4(Z)中 -l))sin苧
= -(J(1) + f(附 n子-~:(f(叶山
ゼケ(x+山
The above equation reduces to the formula: 
21f(z十1)-f(x-昨m弓Ez
= -Sln竺 I!(n)(-1)叫十f(0) } -2 sin __2竿訪(ヱ)cω竿 z
n 、 n X~) n 
(16) 




which can be written in 
(209) 




τ1 n xニ 1 n 
+21f(日 )cosFRz-21f(z)cos生(日)
x=l n xニ 1 n 
It follows from the above that 
z:{f(叶山川)}cosチ
= -{L.1f(n-1) (-1)叫 L.1f川十(1+cos_1子){f(n) (-l)m一点。)} 
十2sin-竺訪(x)sin-竺日
rt ぉ ~l n 
w hich， in particular case of m = 0 and m =κyields 
z:{f(叶 1)-f(x-1)トf(n)+ f(n-1)-f(l)-f(O) 
and 
~: {f(叶 l)-f(x一寸 =-L.1f(n-1) (-l)n+L.1f(O) 
respectively. 
3. Finite Transformation Method for Solving a Simultaneous 
Finite Difference Equations 
Let us introduce here a couple of五nitedifference equations 
L.12ct(x-1)十件(x)-b{ψ(x+町-<t(x-吋=ι
L.12ψ(x-1)+c<t(x)十e{ct(x十l)-ct(x-叫=0ラ








Supposing ψ(x) denote the slope of joint x and ct(x)， its desection， the expres-
sions (18)， (19)， and (20) can easily be translated into the equilibrium equations 
appropriate to the bending problem of the continuous beam elastically五xedat each 
Jomt. 
(210) 
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The白lItesine transform of (18) and the血itecosine transform of (19) by 
means of the hnite integration by x from 1 to n -1， are written in 
仰)(α-D2)-2bsin性向)-sinm勺(-lt'O(n)-O(O)}= P(m) ， n η に ノ
(21) 
1Jf(m) (c-D2)-2esin竺竺 .φ(m)叶中川 1)(-1)制-L1o(o)fn 、 ノ
-1-{O(η) (-1)叫ゆ(O)}-e{均(n-1)(_l)m +L1O(叫=0， ロ2)








































?? ?? 1~玉 x: integer手n-1.
The suhstitution of m for 0 ancl n into (22) leads to 
原 (0)+(L1o(n-1)-L1O仰))-{{ψ(η)吋仰)}-e {L1O(n-1)十中(O)}= 0ラ
c1Jf(n) + (L1O(n-1) (-l)n-L1o向))--~-{ゅ(n)(-1)叫ゆ(O)}
-e {L1O(n-1) (-1)叫 L1o(O)l= 0， 
ωwhich application of (20) yielcls 
1Jf(0) = 1Jf(n) = 0 . 
The inversion formulas， thereforeフ givethe solution as follows: 
2π ，1 P(m) (C-D2) 。(x)= _.-_ L: 一一一一一 τご.Slnて ， 
n m=l (α-D2) (c-D2)-4be sin2 
円 η12bsin2EF(m) …-
o(x) =与L: 二一一一一一cos
ヲーn m..~l (α-D2) (C-D2)-4be sin2ケ μ
(211) 
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which， by virtue of the relation between the inversion function and its五nite
transformation with respect to the五niteintegration2)， may be expressed by the 
closed form. 
iReceiyed Apr. 30， 19(6) 
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On Elastic Behavior at the Connecting Part in a Composite Beam 
Sinobu Ozaki and Sumio G. Nomachi 
Abstract 
The bending theory of a composite beam which is made up of two kinds of materials by meuns 
of a binding agent， isdiscussed， with the consideration of not only tangential distortion but also 
normal strain at the plane of connection， and the theory is expressed by simultaneous di妊巴rential
equations， with respect to tangential and normal forces of connection. 
The tangential force of connection can approximately be calculated by a simpler equation neg-
lected the巴ffectof the connecting normal force， which takes the maximum valu巴 atth巴 pointof 
loading as compression， and promptly decreases do¥Vn distant from the point of loading， so doing 
























正17ユ (L1 dX?J L1 dxo ¥ 




L1dx。凡 ，MoYo L1dxu 凡 MnY，J，一一 一一一一一一-dx EoAo ' Eo10' dx E"Au E，J，ι (3) 
上式中，Eo， E"はそれぞれ上部材および下部材の弾性係数，Ao， A，パ主同上断面積，ん 1nは




ム必 正ix (4) 
となるからラ(却を (2)に代入し， (4)の関係を用いて微分すれば，次式のようになる0
3九γ(1 1 ¥ d2N忽 CYo d2Mo ， CYu d2M 
ー --f-C( 十 L一一十 YTU _IA-7.J.. ~~O + 竺 =0 
¥ EoAo I EuAu / dx2 I Eo1o d.x2 I E，Ju dx2 (5) 
一方，接合部に働く垂直力 Vxは t部材と下部材が異なる曲率を示すと考える時，上部材
のタワミを ω0，下部材のタワミを ωω とし反力係数を K とすれば，
V三=K(wo-wul
と書けるから，
d2wO _ Mo d2wu N1u 




d4Vx ， K d2A10 K d2M'h (¥ 
dx4 T EoIo d;;2--E，}， 長 2ー リ (7) 
ところでラ垂直方向の力の釣合11，J:部材および下郎村でそれぞれ
dQ vJz-q+ViJ， cj_Q旦_1Tdx (8) 
モーメントの釣合はそれぞれ
dMn ~ ~ dMn 示戸 =Q。-11Jo， Jf云U_= Qu-Tx'yu (9) 
となるから， (8)と(9)とからと部材および下部材ではそれぞれ次のような関係が成立する。































Nx=Nx十 N~ ， V二ニVx十円
上式中， l^r， Vx "土荷重項で N~， V~ は境界ú直によるものである。
i) 1¥ん 17，の計算
両端が単純支持されている合成桁に関する計算式を求めてみよう。 この時， 点荷重 Pが
(12) 
x=Xoなる点に作用した場合を考えればラ正直、点 rにおける 1'" Vxは次のようになる。
訂引
い [(苧r十品}-ειrk 2P 川ーム inπ一一一一一一一一一一一一一山花 す{(ヂY+ac}{(ヂ/+sk}-eCSkハ Cl;T_r /" l吋山口 f 中
(215) 
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V γ {(今牛引ずつr十α偽σ}xr九k一川 × 2♂主Pι只i凶nfmn川ιTら':'_Xn心ハ m m竺じZ 川
一 一一一七{(ヂ/+a
c
}{(ヂr十品}-eCSk ハ l ~H~ l ~U … J 山ノ
これらの級数和を計算すると 7I.7x，Vxはそれぞれ次のようになる。しτくXoの場合)
上式中
r( A， ρA2ーレん4内 ¥ (l-xo)x AI sinh，JT(l-xo)・sinh，J}x lI 'x=PI(~ 十一一"~~ : ~;~;j ) e~~~_ --T-~ - ・ 一一一一一一一一-L ¥ J. I a2+が ) l J.，JT sinhイTI
{(b(3-aα)A2一(a(3+bα)A3}R[J.]一{(a(3+bα)A2十(bs-aα)A3}.I[J.]1十 一一一一 I (15) (a2+b2) (α2+ (32) (sinh2α1. cos2(31十cosh2αf.sin2(31) J 
V伊 =P r ~L. ~inhlT (l-x川inh ，J J. x 
x ~ Lイ-:; sinhFJ. l 
+α. B2+ (3 B3) R [A]十((3・B2一αB3)IIAIl-一一一一一一(α2+(3ち (sinh2αl.cos2(3l十cosh2αf・sin2(3lJ (16) 
R[tl] = {sinhα(l-xo) cos (3 (l-XO). sinhαx'cosβ.1:-coshα(l-.1:o)・sins(l-xo)coshαz
'smιx} 'sinhαf・cos(3l+ {sinhα(l-.1:o)' coss(I-xo)・coshαx'sin(3x
+coshα(l-xo)' sin (3 (l-xo)・sinhαx.cos (3x}. coshαl'sin{31 
I[J.] = {sinhα(l-xo). cos (3(l-xo)・coshαx'sin{3x+coshα(l-xo) .sin (3(l-xo) 
'sinhαx. cos (3x} . sinhαf・cossl十{coshα(l-xo)'sin{1(I-xo)・coshαx'sinsx
-sinhα(l-xo)・cos(3(l-xo)・sinhαx，cossx}・coshαl'sinsl
しかし， αl，(3lの値が相当大きいので J17z，Fmは次のような近似式にて表わされる。 (xくxo)
r (A1 ， aii2+bA3 ¥ (l-xo)x A1 sinhlT (l-xo)・sinh，JTx ん二PI! 十 i 「) 。 -J- . 一一一l ¥ J. ' a2+b2 J l J.，J} sinh，JT l 
空竺三~D2\ ~((bß-a叫ん一(aß十b 叫ん)cos {3(xo--x) 2 (a2+b2) (α 十(32)l 
+(仙川2+州一叫ん)叫(xo-x)}] (15') 
V伊=pf~.豆些LJ__(1二午0)_'_り些五正主十 e.-a(x o 土
広 1イJ. sinhイil ' 2(α2十戸2)










また，係数Ar， A2' A3および B)， B2' B3は次式のようなものと、危る。
A， = rc，F.t(rd3k-.~ch). Ao = :@_Z_-a(2~:-=~1l九一 (rc8"ー εcrk)
1-一一る明石三1)2-- 112 → b2.十(α-A)2
A， = _{_a_2(À~a)ーがは +a)}r"ー (rc8，， -eh) (α Aー)
3 - ---{b2+(反ー A)2}.b 
B， =iαcr"-r，Ok)-rkA T> rkA一(αcrk-rcek)
一 一一 -
1 - - b2+-(a二A)2-- υ2 吉町一二万 一 1，
B， O~ rdb2.i:α(aー A)トー (α"rk-rcek)(aー A)
3 -- ----F{b2+匂-工可2}
i) N;， V~ の計算
上記 Nxは x=oおよび x二 fにおし、て N必=0なる境界条件の通りであるから問題はない
が Vτ に対しては境界値による補正が必要となる。ただし，この場合 α支点の影響が b支点ま
ではおよばないから，それぞれ次式のように表わされる。
Vふ=Bαle-/"Ix+ {Ba2cos8 .r+Ba3Sin8 X}. e叫 i
V~" = Bb1eff(I-X) + {Bμ os8(l-x)+Bb3's 
上式に x=oおよび x=lにおける境界条件
d2VX ~ d4 Vx . n TT ~ r TT' ". • ~ r 7云fz 09 7F-十品九=0， RA = - ¥ iヘdx またはん=¥ Vxdx 
を適用して，係数は次のように求まる。
Bnl -. .n "-----r;o._..~-:::.2α イ ;:(α2十グ){ん一(α2+W)2}'Pa 
α1 万(3ムz弓引子干瓦二三両2二商工面-(ぷ干82)2刀2一a-(.汗言)刊干訂
Bn? = -~----~~α，j;:(α2+82) {A2+ん-2J.(α2_82)}・Pα
，2 --1訂語二百{，l2干瓦ヲ同三ごs2)}与瓦工(α2干{n}{2a (α2吊汗可訂
(17) 
B- d-J(α2十82)[(α2-82) {A2+ん-2A(α2_s2)}-A {ん一(α2十s2)2}]. Pα 
α3 亙UITIlα2一向付2十応二羽(α?-82)}一{8k"::(ぷ干82)可否両2+82)干万7日
ただし
r l-xo (， B1 (s2-a2)B2十2α8.B3I ，Bj・sinh，jA (l-xo) 1 九 =PI一一一一日一 一 一一一一 }十一一一 l l l l~ A (α2十戸2)2 J' J.・sinhイ;:l J 
また Bbl，BO2， BO3は Ba1，Bα2， Bα3式中の Pα の代りに次の Iもの値を乗ずればよい。
Ph =pf月fI一空L 一旦!二α2)B止空企~3_l 十 Bj'si些jZhl
。 II l~ J. (α2+グ戸 J I )，'sinhイ;:l J 




N~ = l_{ d~ V，~ +sJi 、e~k ¥ d~2x 十 ßk \ ¥ V~dX+CIX十 Czj
尾崎724 
に x=O，x=lにおいて，N~ = O なる境界条件を適用して次のように求まる。
)¥1'_ pr(" sk¥fD (l-x __ .1ー ¥， n(x _.'ー ¥i
lVx =石I¥A+). Jlbrtlトァ -e-t' ).什十万bl¥ T-eーリ (I-x)) J 
+ {(α2_ $2) + 宅dJ引いα2 (勺王 _e- ax •cos s x)-Ba3e叫 sinsx
+B ω(子-e α州(υl-x叫}.c叫 (υf 一Z刈)リ一Bιb3げe-寸α(lト山-x匁叫}
+ベ(詳;合払4今叫}{Bα叫2.e同叫X+B"3(デ -e叫∞ssx)















入T_ r P(l-xo)x f， lsinhω(l-xo)・sinhωxi







d4Y; d~t + sk Vx = r k' qx 
x=xoで dVx/これを，X=XO点に集中荷重 Pが作用 した場合の無限桁に対して解けば，
(:;::の場合)問
dx=O， X=土∞で Vx=Oを満足すると ころの次式が求まる。




d3VX ¥ 三五γjh420zdE(ギ1ヨkJ3・C， d3 V~ ¥ ヨ王子jか X^ ーσ(ギん)3C




いま，実験に用いたプレスト レス トコ ンク リー ト 合成桁の模型断面寸法にて数値計算をお
こなってみる。断面に関する諸値は次の通りである。
Ao = 125 cm2， Au = 150 cm2， /0 = 260 cm4， /" = 2，820 cm4， 
Eo = Eu = 300，000 kg/cm2 ， 
Yo = 2.5 cm ， Yu = 7.5 cm ， l = 180 cm ， 
αη=19.5XlO-8xC， ん=1.40x 1O-8x K， er， = 2.32x 1O-.8x C， 
rc = 3.20x 1O-8x C， rk = 1.28x 1O-8x K， 
i) C， K を考慮した値
CとKを同時に考慮、した場合について計算してみる。この時，C，Kは普通に用いられる
であろう接着剤による接合では，大略の特性値と して C= 10，000 kg/cm2， K = 2，000，000 kg/cm2 
程度の値を仮定できるので，この時の断面に関する特性値を求めると次のようになる。
α。=0.195 X 10-2 l/cmペ ι=0.0232 x 10 21/cmペ九=0.032 X 10-.2 1/cm3 




Lυ 必A 自主 C=J!}_ iuO (ZO 
¥ . / ~I 







A = 0.00l57 1/cm2， a = 0.000l9 1/cmぺ b= 0.1673 1/cm2， α= 0.2894 1/cm， 
{3=0お 911/cm 
となり Nx，Vxの計算式における係数は次のような値となる。
Aj二 1.079x 1O-41/cmペ A2二 2.12x 10 4 1/cmヘ A3= -0.00727x 10 41/cm3 
Bj = -0.000l82 1/cm2， B2二 0.0001821/cm2， B3 = 0.153 1/cm2 
以上の詰値によって求めた Nx，V~ の分布は第 2 図のような曲線となった。 なおラ Noは完
全接合された合成桁の値で C=Kニ∞の場合に相当する。
i) 略算式による値
Nxの値は K=∞とした時は (20)式で求まるが，この時 ω2= 0.157 x 10 6X C， r = 0.0108 
X 1O-6x Cとなるからラ C=10，000kg/cm2を仮定して求めると，第2図の Nx曲線とほぼ完全
に A 致L， K = 2，000，000 kg/cm2程度の値では略算式によって計算した方が簡単でよいことが
わかった。
また Vxの計算では ε=0を仮定した (2)式で計算すれば，K=2，000，000 kg/cm2の場合















I二記の数値計算例の場合を例にとれば， 荷重点下の圧縮力は 0.140P kg/cmラその近傍の
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鋳鉄系材料の被削性 lこ関する研究 (第 1報)
一一金属組織による切屑生成機構・切屑抵抗の相違につい℃一一
菊地千之・宮本 式
Studies on the Machinability of Cast lrons (Part 1) 
- Differences in Chip Formation and Cutting Forcesー
in Accordance with Microstructure 
Kazuyuki Kikuchi and Takeshi Miyamoto 
Abstract 
The purpose of this paper is to point out the reJationship between microstructure and machi-
nabiJity in each of three types of cast irons. The writers empJoyed such work materials as have 
f1ake free graphite in matrix of pearlite， spheroidal free graphite in matrix of ferrite， and ferrite 
and pearlite microstructure respectiv巴ly. These materials were tested to determin巴 thechipformation 
and cutting forces and also to observe the built-up edge and f1ank adhesion. 
The writers discussed not onJy the influences on chipformation， cutting forces and built-up edge 
exerted by the di妊erencesof microstructures of work materials but also the effects of feed and 

































































































(A) 15 mpm (B) 50 mpm 
(c) 15 mpm 
図-2 ノミーライト形片状黒鉛鋳鉄の切屑生成


















(A) 15mpm (B) 50mpm 
(c) 100mpm 
図 3 フエライト;形球状黒鉛鋳鉄の切屑生成
切首IJ条件. 工具 G-1[0， 10， 0， 6， 0， 0， 0];切削幅 3mm;
切込 0.25mm;切削剤，乾燥
(A) 15mpm (B) 50mpm 
(C) 100mpm 
図 4 プノレスアイ形球状黒鉛鋳鉄の切屑生成
切削条件 工具 G-l[0， 10， 0， 6， 0， 0， 0]; 切削幅 3mm;切込0.25mm;








mm，切削速度 15，50， 100 mpm， すくい角 100である。 この材料は図 1に示した如く比較的
硬くて脆いノ4ー ライト matnx中に同心の黒鉛とフェライトが存在したものである。 この写真





















切削条件. 工具，超硬 G-1[0， 0， 6， 6， 10， 0， 0.5] ; 
送り 0.25mmpr;切込2mm;切開IJ剤‘乾燥
1. 1___71テイト形ハ J:ti状黒鉛
: ¥ 1 -x-7;~;ZY'イ形
r-- f ~ I ldi状果、丹?
? | | J 1 4-FLTイト形
~ i ¥ I 宇状黒鉛
ぐrl 1.. ¥ I L一一一一一一一一一




o 100 ZOO 300 
玖]古Jj1.:き茨 v (甘l.pm)
図-6 切削速度に対する切削抵抗の変化







" • :0、1 グ" ，¥ o : 0，ワ5タ， ， 
I!A ¥ 、 J = 10de昔
aドi k 、
1』ahAra ///1 企 A， --......~ -、4色、F、p、
A J J f/ 
、、¥ 
.~ ¥ 、








。。 100 200 300 400 
土耳耳iJ進放 (1TlP1Tl) 
160 ‘f:O，25τnmpr ，1 -司¥
• :0，10 ヶl 、
l 0 ・0、0ワ5タ
l J = 0 de宮l 、
/ 、p- 、¥念、巴 1 
/ ¥、与
/"f 一 Fp 、 、句、由 / 、
/ / 
¥ 、、、



















明、川 II fFp 
E4量点やま
























喧K d.，- II ¥ 、ー 一一一f 1 ト.， 、 ト一一ト一一一 / I ~ 、 Fp 
.-1t _./iー@吋、レ脅之 、
1 4-oーベiOー 三ヤ ';';:0モ でご畠ごて一、、子FててJ 〆.0、
-0-- ーー 『ーご二Fa--~， . / --ーー





















、a込ー J =-5d巴普Jdh 、 ~.t.-






-1J，;-.41 f 一¥ー@t- -母、、島・』ー『ー・，、@ 十 、



























げ面溶着物を flankbuilt upといい，すでにK.J. Trigger， L.B. Zylstra， B. T. Chao1)および













(A) フェライト形球状黒鉛 (B) プノレスアイ形球状黒鉛
図-9 鋳鉄系材料の構成刃先




鋳鉄系材料の被白1性に関する研究(第 1報) 737 
[a]項で述べた如くフェライト形球状黒鉛鋳鉄においては白nkbuild-upの生成が著しい。




に明らかな如く，すくい角 00の場合，切削速度 75mpmから附着し始めヲ 170mpmで最大と
なりその後は減少する。一方すくい面上の通常構成刃先は小さくなり，その変質した堆積物が
うすく 300mpm位まで附着している。すくい角 100の場合には flankbuilt-upの最大は切削速




































鋳鉄系材料の被削性に関する研究(第 1報) 739 
度130mpmで示される。
図 11は超硬工具 G-l，ST一-2で切削した場合に起る Ha叩1ロu:王b汎珂u凶lt.匂由4‘句-
変動状態を示したO 同図および図 5から明らかなようにラ工具材種によってもその生成の状態
が異なる。 超硬工具 G-lより超硬工具 ST-2の方が著しくない。 このことは切削速度上昇に
よる切削温度の上昇とあまって，工具である超硬合金中に含まれる，コバルトの量の相違およ




















































(昭和39年4月8日精機学会存季大会学術講演会に発表) (昭和41年 4Jl 30日受理)
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Ice Formation in the Cylindrical Pipe 
Chuji Mizuno， Katuhiro Nozawa and Kiyoshi Enoki 
Abstract 
Some experiments are made on freezing stil water in the Cyァlindricalpipe， with a view to explain 
experimentally the process of ice formation. And the results are compared with the analytical ones 
already discussed as the thermal conduction with state change. 
The nomograph to predict the freezing time is presented for actual systems. 
I.緒言
水の凍結機構に関しては， 従来いくつかの研究がある。 例えば A.L. London， R. A. 














内径は 52mm， 77 mm， 100 mm， 125 mmの4種で，上下部は断熱材で断熱しである。円管に
はL1の高さまて、水を入れ，更にその上部にはトルエンを満して置き， またトルエンの高さと
(235) 
742 水野忠治 ・野沢勝広 ・榎 清
①モ-17- ⑦ 欲主式用円管







番 号 11-72ー と| 塩 化 ビ ー ノレ管
1 内 径 Dl (mm) 52 77 100 125 
2 外 径 D2 (mm) 60 89 114 140.2 
3 厚 さ t (mm) 4 6 7 7.6 
4 水の高さ Ll (mm) 247 251 251 255 
5 管の長さ L2 (mm) 290 295 295 300 
6 断熱材の幅 L3 (mm) 43 44 44 45 
7 水 の容積 (cc) 523 1173 2002 3130 
8 トノレエンの容積 (cc) 92 207 353 550 
9 外 表面積 (m2) 0.0490 0.0702 0.0900 0.112 
10 1"') 表面積 (m2) 0.0422 0.0607 0.0725 0.100 
1 I冷凍函温度 ん1 35 -35， -29， -16--18 
同じ部分まで‘外面を断熱材で、断熱した。管の水の高さの 1/2の位置で管の中心，内外両表面に
それぞれ図示のごとく熱電対をつけ，上部密閉板に 109mmの孔をあ
け， トルエ ンを容積測定器に導く ためのガラス管を取付けた。
実験方法は，まず冷凍函内温度を表-1に示した実験温度に保ち，
























D _ ln 1'0/γ 
'i - 2;r k- (1 ) 
Rn= -~ -o一 円 声 明 L
ム 1.'0'ι。 (2 ) 
ここで ro[m]， l' [m]は，それぞれ円管の内半径，および成長する氷表面の内半径を，k [kcalj 
m.hr・。C]は氷の熱伝導率を， ho [kcal/m2.hr.oC]は円管壁の熱貫流率を表わす。
氷および表面の有する抵抗は直列になっているが，これらを通って流れる熱流 q[kcaljm. 
hr]は， {o [oC]を凍結温度 (OOC)と周囲温度との差とすれば，
-tn 
q=頁主主J (3 ) 
また，この熱流は，表面 rにおいて凍結に必要な凝固の潜熱に等しい。
q =-2;rpL1'妥 (4 ) 
ここで，L [kca1/kg]， ρ[kg/m3]はそれぞれ氷の凝固の潜熱および密度を，τ[hr]は時間，
-27: 1'd1'/d ，は成長表面での氷形成の体積割合を表わす。ゆえに，
2;rpL1' ~; = -to/(与す+誌が (5 ) 
無次元半径 1'*=1'/1'0'無次元抵抗 R*=ho1'o/k，無次元時間げ=(-to k/P L1'o)τ，を代入すれば，
(237) 
744 水野J占、治・野沢勝広・ 1支 清
( -1げ+副r*dん -dτ*
境界条件として，
τ=0 rニ ro または τ*ニ o r*ニ 1
r 二三 τ r二三 r まTこi土、 τネニ τ* rボ =r* 
式(6)の解は次のようになる。













































表 2 hoの実誤l値と R*の[直
冷凍日度 (OC) I -35 -29 恥 18
管内径 (mm) I 52 I 77 I 100 I 125 I 125 77 I 100 ! 125 
ho (内表2222koC) ; 84 i 74 1 66 1 60 1 60 1 60 1 62 | ω 
R*二ん 7川 0.1061 0.1421 0.1付。判 。判 。円 。吋 0凶
{，O 
1、D、125中mm 士邑ピ官
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図--6 成長過程の計算僚と実視I){I直 (100"mm) 
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A: 計算値 (hr) 
B 実狽iJi直(平均) (hr) 
B-A 
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τ _ 1 (Lρro ート Lρ7・i)
ん0 一両一日瓦 T-~)








A = Lp ro/2ho = Ajro/ho = S/ho (ただし，Aj = Lp/2， S = Ajrol (13) 
B=Lρro/4kニ BjrO (ただし，Bj= Lρ/4k) (14) 
を代入すると，
P = A+B = Ajro/ho十Bjro= S/ho+BjrO 
ゆえに，式 (12)は次のごとく表わされる。
1 I細目¥ 1 i A，r・h 内¥
τr"oO = -Ttoi ¥.fi 十 D) =ここltal ¥ -r; 十Djro) 
(15) 
(16) 






②より管内半径 [ft]に垂直に直線を引き半径軸，Bニ BjrO曲線ラ S=A内線との交点をそれぞ
れ③，④， @，とする。点④より B軸に垂線を引き B軸七の読み Bをとる。点⑥より S軸
への垂線、を延長してん=6の線との交点③を求め，⑧より A軸に垂線をひき A軸との交点
⑨を求めると此の読みが A となる。 A軸上に先に求めた Bの読みを Aに加える，即ち P=





































本例題の ho= 6 kcal/m2 • hr・OCは静穏大気中の裸管に相当する値であるが，例えば強風下
ではん。=30kcal/m2 • hr. oc程度となりラ完全凍結時間が 3hrとなる。また， 10mm程度の保
温材をほどこしん=4kcal/m2 • hr・ocとなったとすれば，完全凍結時間は 17おとなる。 この
ように外気条件，保温程度が凍結防止におよぼす影響を容易に求めることができる。
IV. 結 E五
1. 大気中に露出した円管内の静水の凍結について実験を行ない， 凍結速度に関する Se-
banらの計算式との比較を行なった。 実測値と Sebanらの計算値との相違は，計算式の仮定
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The Inversion Through A Dryer Of Unhulled Rice 
Katuhiro Nozawa 
Abstract 
The present writer makes a discussion in this paper about the inversion through a dryer of 
unhulled rice under the operation which does not give any variation to the natural character of 
unhulled rice. 
The dimension of the experimental equipment; the through dryer is shown in Fig. 1， and the 
through pressure drop， in Fig. 2. 
[Results obtained] 
1) The drying ratio has be巴nfound from 1.5-2.0 D.B %/hr under the following condition; 
air velocity Vg = 0.175 m/sec. 
feed moisture lV1 = 19-36 D.B. %. 
product moisture W2 = 19 D.B. %. 
feed speed W ニ 300kg/1 Batch. 
gas temperature t二 35-450C.
2) The empirical fomula of the through pressure drop has been found as follows; 
jPIL二 0.51Vg1.6 
200三L三600mm. 
j P/L = 0.64 Vg1.85. 









燥むらを除去することが出来た。 この試作器は小型であるが， 1.3-1.5% D.B.jhrの乾燥速度
(247) 
754 野沢勝広



















































































































j:去dω =jfdt=。rt (1 ) 
図-4は実験例で，区分求積的に計算により ω1=25，ω2=15%D.B.としたときの結果を表わ
し， θd=4.78hrとなり， 実測値 θdE=4.6hr，誤差 4%以内で良く一致した。
2. 新・旧籾の乾燥速度の比較
旧籾については図-5，新籾については 図-6に示した。含水率と時間の関係を図-8に示し
た乾燥速度曲線について考察する。 旧籾は水中に 2~3 時間浸 して水分調整を行ない， 35~37%





















度に大きく左右されることが明らかとなった。 また1匁の平衝含水率150C，18.5 D.B. %まで乾













0.5 l.5 21 2.141 2 
6 4.1 21 1 





















ι :i%¥料f5水キ 24，2うら D、B、
母 :s言、科色水平 1(/、 D、β





































籾ガラを付けた真比重 1.385gr/cc，籾の蓄比重 30.2W.B. %， 0.624 gr/cc， 14.0 W.B. %， 













dq _ dω dt = -([t・WO'r，， = h・a'(.Jt)叫 .V (2) 
=h・a'(.Jt)叫 .5・L
dq/dt: [kcaljhr]単位時間あた りの伝熱量 (熱流束)dω/dt: [kg/hr・kg]乾燥速度
WO ・ [kg/hr]充填層にある籾の乾量重量 r m: [kcaljkg]水の蒸発潜熱
h: [kcal/m2.hr・。C]籾表面の対流伝熱係数 α: [m2/m3]籾の比表面積
(.J t)明 [OC]籾層と空気の平均温度差 V: [m3]籾の全容積
対流伝熱係数は単一球に近似させると実験式と して， Marshall & Ranzらの式，白井らのを用
いて泉4)が計算した結果ん =47 kcal/m2・hr・OC の近 くの値をえている。
Nu = 2+0.65 (P，.)1/3 (Re)1/2 (4 ) 
Nu = (h'a)/J.: [一] ヌツセルト数 Pr = : プラン トル数 Re: レイノスル数
著者は笑験的に求めるために (2)，(3)式を変形して次式から計算した。





近似解法として，恒率乾燥を仮定すれば， (5)式において右辺の dω/dtは一定となり ，(LI t)ηL も
一定と考えられるから，反転通気乾燥においてはこの仮定に基づ、いてん'(lは求まる。 計算の結
果，平均値的に α=1070[m2/m3]， h'(l=470 [kcal/m2.hr・OC][m2/m3]， h)J=0.45 kcal/m2.hr.cC 
と非常に小さな値となり，泉らの推算値とは大きな差を示した。さらに他の乾燥器のデータを






kn' a = _!!_ωρBulk 
g' a = --ct' -(LlHjz明
dωρBulk 
dt Hz-Hj 





(LlH)明; [1培H20/kgDry AirJ平均湿度差 Hs: [kgHzO/kg Dry AirJ熱風の飽和湿度，
Hb H2 ([kgH20/kg Dry Air]熱風入口，出口湿度 とする。
ん'(lの値は (8)によって dω/dtとH2'Hj と入口，出口の熱風温度から求められる。これらの
こ・三の例について求めた結果，ん・α=3.5x103，ん=3.27をえた。実験条件として (dω/dt)ニ




(θc/8t) = Di1c 
水分分布が半径の函数とすると次式となる。
。C T' 82 C 
θtι'θγ2 
(9 ) 
初期耕作Oにて c=co 環界条件 r=Oにて(長)JUzdにて CニO
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(1) (.d PjL) = 0.51va。
層厚さの範囲は200くLく600mmとする。 L=800mmでは
(12) (.dPjL) = 0.64v&昂
なる式をえた。
[mjsec]流速Vg: [mm]層厚ι: [mmAq]水柱通気抵抗.dP: ?品己
籾の層が厚くなるにこの(頃向は，一般に通気抵抗 [.dPjLjLt v~ に比例するとされているが，
)曹の薄い場合については刊の 2采より小さい指数で従って 2乗に近づくものと考察される。
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図-15に示すごとく 2cmの!吾は渡辺・清水ら，5cm， 20 cmの層は，久郷・向井田ら 30cm
の!査は著者の実験値て、乾燥条件がおのおのそろった部分を取ったもので，層がある程度以上序
?
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The Use of Air Bubbles and Silk圃Tuftsfor the Visualization 
of the Flows around Submerged Bodies 
Part 1. Experimental Methods 
Kyokai Okuda 
Abstract 
This report presents one of the simplE< and useful methods for the visualization of the丑ows
around bodies in water同 andair-flows 
1n order to visualize water丑ows，a certain amount of air induced into a suction pipe of a 
circulating pump is used in a test section of a water tunnel. The traces of the fine bubbles are 
photographed through the window of the test section. If water flows are steadyラ thephotographed 
traces of air bubbles indicate“the traces of particle paths" and some part of“stream lines" at the 
instant of testing. From the bubbl巴 traces，several groups of stream lines can be drawn as“the 
宜owpattern" around bodies in water flows. 
1n order to visualize air flows， frayed silk-tufts attached to a tufts-grid， which is set in a test 
section of a wind tunnel， are employed. The dir巴ctionof the tufts is measured with the help of 
a protractor fixed to the tu1ts-grid. By shifting the grid from point to point， the air flow patterns 
can be drawn in th巴 sameway as the water丑Owpatterns are 
The air bubbles and silk-tufts used in these experiments are examined through calculating 
“dragfbuoyancy ratio" and“dragfweight ratio". 1t has been found that the rates are very high 































機で150x 130 mmO 1司吸込渦巻ポンプを駆動し，流速調節用弁の開度を変えて観測部内の流速
が 0.6~2.0m/secになるように送水する(流速の最大はポンプの容量により抑えられた)。観測






ポンプ羽根車で枠撹されて徴細な気泡(粒径約 O.2~O.4 mm) となり観測断面に一様に拡散され






]' ! 1 : 





































1 断面の大きさ 1長 さ|
(mm)(mm) 
円 柱 l直径州 1100| 
短平板 ! 厚さ 8，幅40 100 眠 450，9ぴ
長平板 l 厚さ 8，幅 100 100 00， 100， 20' 
両端丸平板 | 厚さ 8，幅 100，両端4R 100 00， 100， 200 
欠 円 翼 ! 曲率半径 145H，弦長 1∞ 100 I -200ラー 100，00， 100， 20。















送風機は羽根車径 600mmφ の多次の通りである。電動機は 0.55-11kW三相超分巻電動機ラ
この場合図 4セミオープン型およびグローズド型両用であるがラ翼送風機である。観測部はー
































| 断面の大きさ |有効長さ l物 体)T，/I lJ:.Ll VJ /¥.. C: C: -'F.I 'N))x. c 迎え角
(mm) (mm) 
円 柱|同町 400 
平 板 l 厚さ 6，幅 75 4∞ 0， 450， 9C。
欠 円 翼 i 曲率半径 109R，弦長 75 400 00， 100， 2ぴ
翼 型 NACA23012，弦長~ 000 ~， W，~ 
実験の条件としては，物体の迎え角を水流の場合同様，表 2にある値とし， 1.0 m/secの















* 文献3)‘a)，p. 157-158によればこのような方法によって測定される角度の誤差は 10以内である。





1) 円柱 1.00-00-2.36x 104 
2) 短平板 1.01-00-3.20x 104 
3) 短平板 1.01-450-3.21 X 104 
4) 短平板 1.00-900-3.05 X 104 
5) 長平板 1.00-00-7.88x 104 




6) 長平板一一0.99-100-7.87X 104 
7) 長平板 1.00-200-7.95x 104 
8) 丙端丸平板 1.01-00-8.04x 104 
9) 両端丸平仮 1.01-100--8.20 X 104 
10) 両端丸平板←1.00-200-8.19X 104 
図-8-2 気泡の流跡写真 (a)
(270) 
気泡および房糸による物体周辺の流れの可視化について 第 1報 777 
11) 欠円翼 1.Ol-00-8.23x 104 
12) 欠円翼 1.00-100-8.14x 104 
13) 欠円翼 1.00-200-8.16 X 104 
14) 欠円翼 1.01ー(-100)-8.22 X 104 
15) 欠円翼 1.01ー (-200)← 8.25x104 
図 8-3 気泡の流跡写真 (a)
(271) 
778 奥田教海
16) 翼型 1.01-00-8.21 X 104 
17) 翼型 1.01-100-8.21 X 104 
18) 翼型-1.02-200-8.30X 104 
19) 翼型 1.01-( -100)-8.21 x 104 
20) 翼型ー 1.00-(-200)-8.13 X 104 
図 8-4 気泡の流跡写真 (a)
(272) 
気泡および房糸による物体周辺の流れの可視化について 第 1報 779 
21) 翼型 0.61-100-5.00x 104 
22) 翼型 0.81-100-6.59 X 104 
23) 翼型-1.01-100-8.21X 104 
24) 翼型-1.51-100-12.34 x 104 
25) 翼型-2.00-100-16.35X 104 
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水流の場合と同様に表 2によって実施した。測定した風向を示した線図は図 10である 0
3. 実;JlIJ流線を描く方法
以上によって得られた流れ模様の実測線凶は， 何れも流れの場の各点の流跡線図 (Trace























大気圧状態の吸入空気流量 Vα は?観測部内の圧力がほぼ 1kg/cm2 atgであるから，断熱
圧縮されて観測部内で、は v~ になるものとすれば，気i包が混入しないときの水の流量抗。から





































十気泡の平均|】口?ふ |気泡に I/~ .'.kt ，.，..，_ I /= .'.61 ""，..j~ .-h I /= .'b '" .~_& I -1.. I 
水の流速十流動速度J日速度|ついての|気泡の|気泡の抗力!気泡の浮と力|抗 力l h J-h) |レイノバ数|抗力係数 D B 浮上力J仁
川附)i (m/sec)1m SEC)1 Re I CD | (gr) | (g) l m 



























10山 0，.3 1(;，7 
この計算では空気の温度を 220Cとし， 糸は他端が固定されているので糸の重量 W は実
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On the Piezoelectric Characteristic of Barium Titanate (BaTi03) 
Ceramic exhibited when it is given an Impact 
(1st report) 
Keitaro Orikasa， Yasuo Kimura and Jiichi Fukita 
Abstract 
The writers tried to apply the Barium Titanate piezoelectric element to the measurement of impact 
load， carrying out the following exp巴nment.
First， impact load was given to a BaTi03 ceramic piezoelectric element through a test piece of 
carbon steel on which a wire strain gauge was pasted. Then， the out-put signals from the BaTi03 
and the wire strain gauge were simultaneously observed by means of a dual beem synchroscope 
Analyzing these data， the writers have found a very favorable linear relation between these two 










































チタン限バリウム磁器の衝撃に対する圧電特性(第 1報) 791 
面積は 78.5mm2標点距離は 180mm，ストレーゲージのプリアンプは岩崎通信機KK製のプラ



















め， 総数1，500枚の写真のうち 220枚しか良いものが得られず， 更にその 220枚のデータは
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が掃引速度は 5msec/cmで，衝撃によって得られた波形の周期は約 1msecである。 従ってそ
の周波数は 1kc/sec に相当する。 叉波形を単純化するために，重錘の衝撃面に厚さ1.5mmの
ゴム板を張りつけた。
(286) 
チタン酸パリウム磁器の衝撃に対する圧電特性(第 1報) 793 
4. むすび
以 tの結果から， 再現性の良い装置を用い現想的な衝撃が加えられるならばラ BaTi03磁
器の出力電圧と，衝撃荷重との聞の関係が完全な直線で結ばれることが予想される。
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On a Small-Sized Liquid Flow Meter made by Heating Method 
(Its Application to Water Flow Measurement) (1st report) 
Keitaro Orikasa， Minoru Kosaka， HiroshiY oshikawa， 
Shoji Kitabayashi and Tadayoshi Nakamura 
Abstract 
A very smal and simple transducer usabl巴 tothe measurement of water flow speed was made 
by applying the principle of Thomas gas flow meter. 
This transducer consists of a heater element and two thermister elements五xedin a plastic tube 
of 8 mm in diameter and 50 mm in length. The heater element was五xedin the middle between 
the two thermister elements. 
The water flowing into the transducer was heated， and the di妊erenceb巴tweenthe temperatures 
of the upper and the lower courses of the heater element caused by heating was determined by the 
bridge circuit including the two thermisters. By suitable selection of the elctric power supplied 
to the heater element， the flo刊 speedfrom about 20 cm/sec to 160 cm/sec was measured with the 














































ータの消費電力は菊水の直流定電!王電源装置により一定 (8.5Vx3.5 A=29.8 W)に保った。循


































































































出摺内の水温の変化を記録したのが図-11で， 明らかに変動が見られ， ヒータ電力 (P)が大き
(イ) (ロ) (ハ) (ニ)
汀lV
。
長(cmjs)20.3 27.8 10.5 25.0 
，fjそH主連喜外的水3lfi.Etiヒ P(watt) 1.64 5.5 10.0 22.0 













タ電力 7.5Wのときは流速が 78.5cm/sec以下， 3.5Wでは約 50cm/sec以下， 1.6Wでは 20
cm/sec以ド， 0.9Wでは 16cm/sec以下では不安定になることが凡そ見当がついたので，流速
によってヒータ電力を使いわける必要がある。 なお 0.9Wの場合に流速が 5.67cm/secの時に
(294) 
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以上で， 検出器の形状は D型で9 電力は流速に応じて適当に変えれば充分流速計として
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表 1
H-;: :g Ik"f一国一雨可 l 
山mi~! e(mV) ヨ% 100% 一|





































| 応 答 J蒔辱 7両記 (sec吋) 
志引(付cm山m叶町/J川J
19.5 2.45 15 80 
27.3 1.54 20 1:26 
0.88 
0.80 




















熱量添加法による液体用小型流速計について(第 1報) 803 
表-2(b) 
r.E:~ Iff商寸sec)























































































単位時間内に液体の吸収した熱量 Q とそれによる温度上昇ムT との聞には次の関係がある。
Q=G.Cp'ムT W 
但し Q: 吸収熱量 Cal/sec
G: 単位時間の液体の流入量。/sec
Cp : 液体の比熱 Cal/g.oC
ムT: 上昇温度。C












熱量添加法による液体用小型流速計について(第 1報) 805 






e=ι・ 一一~ (b十d)(α十c) (3) 
今ある一定温度 tの水道水の宿環路内に検出器を 10 





















e=B.ム t (B= -E{3c/(b+d) (α十c) (5) 
従って (2)式と (5)式より，ムtを大文字で、表わし
ムTニ (c/B)= (Q/ρACp)・l/v











































られた。 表-3は安定状態にあるときの εとそれに対応する εの仰を二例づっ各電力について
集めてみたものである。 又表 3から比例配分により t二 4mVに相当する各流速丸を求めて
p=つ7.5W





e (mV) 吾 (cm/s) e (mV)ii (cm/s) 
4.20 !ω制O|4加|却













市 P(watt) v (cm/s) 
0075116i214 
P (watt) Ve (cm/sec) 
0.083 3.5 42，2 
0附 i75 90.0 
iie: e=4mVに相当する流速
(300) 
熱量添加法による液体用小迫流速計について(第 1報) 807 
みると表 4の(a)の様になる。次に (6)式の Qは，安定状態であるから夫々の流速に対応して




e; 一一ーと一一 = 4mV J.ρ・Cp・A むe (9) 
て、表わされる。 今仮に Pjらの値をとってみると表-4の(b)の様にほぼ等しい0.08前後の値を
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い。 ~-19 ば a) ， b)の結果をまとめて示したものである。
E. 理論{直との比較
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速が減じヒータ電力のよ首加と同じことになり， ヒータ下流の温度 f二昇が大きくなり eの{位
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p ~ 3.43¥V 















b 三 ダヒ比較>1、 雪山戸小ゴ由湾
}くユ26.4
仁 実♂キー タ















ここでラ G は直線が ε軸 (.0=1)と交わる点の
εの値として求められ， bは直線が ε軸とな
す角の正装ーとして求められる。 従って図-22
カミら α=59，b= -1.19 (P=1.6 W)α=135， 
b= -1.19 (P=3.48 ¥Y)となり (11)式は次の様
kこなる。
e = 59)< '5-1.19 (P= 1.6W) 
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-c.ß ムT{l+ 名目~.} 円
(， ， s(ムア十ムT)i ( 戸ムア¥ ~ (b十d)(α十c)P十工;C::c'__I_H 1+ fJ~:'c.._) 
l-. b十d J ¥α+c / 
(15)式に於て次の三つの条件
(15) 









a = 2.48 kS2、 b= 2.41 kf2句 C 二 2.1kS2 ， d=色=2.04kQ 





。(ムT'十ムT)/(b+d)キ -0.038(u = 20 cm/s) 




いので，u = 160 cm/secに於ける (15)式と (4)式を比較してみるとラ今 E=O.4V とすると， (4) 







































るのである。 図-17から水温 170C及び280Cにおける 0の値は夫々 0.1 k.Q;oC，及び -0.06
k.Q;oCとなる。叉分母の値はそれぞれ20.4， 13.4となる。但L抵抗の単位は kJJとした。従っ
て 170Cと280Cの各8の比と分母の比をとってみると，















以上の 3つの万法に A で述べた様な::t:0.50C前後の温度補償を行える方法を組合せれば
(306) 





成績であった。 今後の課題は i)ヒータの表面に発生する気泡の問題を解決すること， i) D 
型検出器を現在よりも更に小型にすること， ii) 20 cm/sec以下の低流速の範囲の特性改善を行





On the E旺'ectsof the Pressure Wave on the Fuel Flow 
Amount in a Small Twoδtroke Cyde 
Gaso1ine Engine 
Norihiro Sawa* and Masayosi Sawa料
Abstract 
Th巴authorcarried out systematically some experiments to examine the influences of the intake 
pipe system on the characteristics of carburでtorand the fuel blo明T-outfrom an intake pip巴ina small 
crankcase-compressed two-stroke cycle gasoline engine. Some conclusions reached are summarized 
as follows: 
a) The air-fuel ratio in motoring difers scarcely from that in五Tlng.
b) iNhen the carburetor is installed at the engine side， the air-fuel ratio is a妊ectedby the intake 
pip己length.
cJ ¥Vith an intake pipe of constant length， the air-fuε1 ratio varies extensively by the position 
。fthe carburetor in the intake pipe system. 
d) The variation in air目fuelratio is largely governed by the matching condition qs and depends 
partly on the amplitude of puJsation wave in the intake pipe system. 
巴) The blow-out ratio of fuel is remarkably int1uenced as is done in the case of delivery ratio 
by the pip巴 length，the port timing and the opening of the carburetor， and then the fluctuation of 
that is governed by the matching condition of an inerti旦 efect.
1. Introduction 
1t has long since been known the fact that the engine performance or the 
breathing capacity is largely governed by an intake or exhaust pipe system in the 
engine and the author has also presented already some reports concerning the the-
oretical and experimental analysis on the matching condition for the intake or 
exhaust pipe e丘ect in a small crankcase-compressed two-stroke cycle gasoline 
engme. 
1n those experimentsヲ theauthor found two phenomena that the blow-out of 
fuel increase with the pipe length and with the carburetor put near the inlet port 
side in the pipe with a given constant lengthラ theengine combustion unstable and 
poor. 
Nevertheless， itis necessary to prevent the fuel blow-out for the fuel economy 
and there are many practical demands for putting a carburetor in the intake pipe 
in place of at the entry of it but very litle is known about such phenomena， that 
is， the infl.uence of an intake-pipe system on the combustion state of engine， the 
air-fuel ratio characteristics of carburetor and the blow-out of fuel. 
Thereupon， to examine in detail the infl.uences of that， he has measured the 
*沢見Ij弘
ネキ?尺 昌良 MeijoUniversity 
(309) 
816 Norihiro Sawa and Masayosi Sawa 
breathing capacity， the fuel consumption， the amount of blow-out fuel and the static 
pr田 surein venturi-part of carburetor changing the length of intake幽pipeand the 
position of carburetor in the pipe with a given constant length， and recorded some 
pressure diagrams in the venturi-part of carburetor， the entrance of intake pipe and 
observed the combustion state indicated by the cylinder pressure. 
2. Experimental apparatus and method 
The author used two crankcase-compressed two-stroke cycle gasoline engines 
of the same type for motor bicycle i. e. an Engine-50 and an Engine-125， whose 
dimensions are described in Table 1. 
Table 1. Dimension of test engine 
Engine E-50 E-125 
Cylinder bore X stroke (mm) 40 ct x 39.8 55ゆX52.5
Stroke volume (c) 50 125 
Compression ratio 7 7 
Mean volume of craukcase 
during inlet明 111時 pui01(α) 1 
Sectior凶 areaof intake pipe (cm2) 
Port timing 














① .Manometer ② Air丑o"¥v-meter ③ Thermometer ④ Rubber sheet 
⑤ Surge tank ⑥ Air cleaner ⑦ Carburetor ③ Manometer 
⑤ Flow-meter of venturi typ巴⑬ Sparkplug ⑬ Thermo couple 
⑫ Intake pipe ⑬ Fuel tank ⑬ Test engine @ Exhust pipe 
Pressure indicator: 
@ CyJinder ⑮ Inled port ⑥ Crankcase @ Carhuretor ⑧ Crank-mark 
(310) 
On the E妊ectsof ~?~_Pressur，" Wav~ on the Fuel Flow Amount in 817 
a Small Two-Stroke Cycle Gasoline Engine 
1n Fig. 1 which shows the general layout of experimental apparatus， a surge 
tank with a flow開meterof round nozzle type is connected to the intake-pipe system 
directly， and in this case especially a carburetor and an intake pipe are connected 
with a short vinyle pipe and also the carburetor is nxed nrmly by an iron stand 
to aroid the mechanical vibration from the engine body. Moreover ten straight 
pipes (10 cm in length， 13.8 mm in inner diameter) are prepared for i叫akepipe 
system so that the position of carburetor as well as the length of intake pipe can 
be changed in the many variations by their combination. 
To observe the fuel level in a float-chamber and 
examine the vibrating state of it， the author・prepared
a small window in the float chamber wall. Then as 
shown Fig. 2， the venturi part of carburetor is equipped 
with a manometer and a pressure indicator of capacity 
type to measure a static and dynamic pressures in it and 
the measuring utensil of the blow-out fuel are set at the 
entrγof the intake pipe. 
On the other hand， to eliminate the in自uencesof 
an exhaust pipe on the delivery ratio， a short exhaust 
pipe (Le = 3 cm) has been used throughout experiments 
based on the results of previous paper. All tests carried 
out with the engine speed change from 1400 to 4200 
rpm and the amount of air flow， the fuel consumption 
and the blow-out fuel are measured by the flow-meter， 
the static pressure in venturi part of carburetor by the 
manometer after the temperature of spark plug seat 
having reached a steady value. 
Fig. 2. Detail of carburetor 
(AMAL五1:12 C2 typ巴)
① Pressure indicator 
② Trottle valve 
③ Set scr巴W
1n such tests， the throttle valve in the carburetor is ④ Connector to manometer 
aiways adjusted to a full open state and even in motoring operation the fuel is 
supplied in the some manner as nring. Furthermore to analyze the influences of 
Table 2. Experimental items 
NO.] Exp…ntal items 叫 eplpe 
1 I Combuslion state I lsニ 78;OL78， 30L48，回L28，70LS
! l"= 1 8; OL18， lOLS 
2 I Delivery ratio i l8ニ38;OL38， lOL28， 30L8 
i ls= 78; dito (1) 
3 |Fuel comumpuo lf8=78;心8ラlOL品鈎L5品叩L48
I t<uel consumpnon 品 60L18，70LS 
4 1 2TJ日ttZL一品目tor l8=耽仙o(3) 
I Risin同 andvibration of 
| f u e l iLveina 0a討tchamb 巴白rI げl8=7苅8;d出耐l詑胸t
6 Pressure variation in lん8=18;口L1P品，1刊oLs





Flow-meter of round 
nozzle type 






818 Norihiro Sawa and Masayosi Sawa 
pulsation wave on the characteristic of the carburetor， the combustion state and the 
blow-out phenomena， the pr白 suresin the cylinder (A)， the intake port (B)， the 
crank閉case(C) and the venturi part of carburetor (D) and the entry of an intake 
plpe⑥ are picked up by means of each pressure indicator of electric capacity type 
as shown in Fig. 1 and the crank-marks are indicated by another pick-up (F) of 
the same typeラ andthen those electric variations are a1 recorded on a magnetic 
or a cathode oscillograph set through several amplifiers of direct current type 
respectively. 
3. Experimental results and considerations 
3. 1 The effects of intake pipe日ystemon the carburetor performance 
3. 1. 1 The characteristic of air-fuel ratio 
To compare both cases of motoring and firing， the delivery ratio and the 
mixture ratio for the test engine E-125 with the intake-pipe length ldニ 15cm are 
plotted against the engine speed in Fig. 3. 
It is shown in the五gurethat it Is not necessary at a1 to consider whether 
the engine operates in motoring or firing as well as in the case of the four-stroke 
cycle engine. Howeverラ whenthe carburetor are installed on the engine sideラ the
mixture ratio as well as the delivery ratio are largely affected by the intake町plpe
length as shown in Fig. 4 in contrast with the case of exhaust凶pipelength in Fig. 
5， particularly the longer the pipe length， the worse the characteristics of mixture 
ratio becomes. 
There seems to exist the influences of pulsation wave in the intake-pipe on 
:-he carburetor performance. 










Engine speed N rpm 
Fig. 3. Comparison of delivery ratio in motoring and firing (E-125) 
(312) 
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Norihiro Sawa and Masayosi Sawa 
the intake pipe with a given constant length， the air amount is measured 
air flow-meter on a surge tank， the fuel consumption by a flow-meter of 
type and the static pressure in venturi-part is examined by means of a manometer 
as shown in Fig. 1 and the combustion state indicated by the cylinder pressure are 
observed on a cathode oscillograph set and the results are shown in Fig. 6 and 




Fig. 6 (c). 
(d) 
Fig. 6 (d). 
(314) 
Fig. 6 (a). 
Fig. 6 (b). 
(a) 
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Engine speed N rpm 
Fig. 6 (e). Experimental result. Fig. 6 (g). 
the air cleaner and the carburetor and s 
the distance from the carbutetor to the 
inlet port and then the nominal length of 
intake pipe (l8) equals toα トιsothat the 
e旺ectivetotal length of it L8 = ls+ 8 cm 
except the case of OL78 
In those五gureand table， when the 
carburetor is put near the air cleaner， the 
breathing capacity and the static pressure 
in venturi-part indicated a slightly similar 
tendency to that of curves of the fuel con司
sumption， in consequence the combustion 
state is very satisfactory in al range of 
engine speed; on the contrary the nearer 
the carburetor approaches to the inlet port 
i. e. fromωL48 to 70LS' the worse the engine combustion becomes. 
Especially in the case of 70LS' the combustion state is so poor that the engine 
is mis・五redcompletely except at the low speed (N = 1500 and 2100 rpm) and the 
high speed (N = 3900， 4200 rpm). 
In those cases， the curves of breathing capacity in a long intake pipe l8ニ 78cm
drop down at nearly N = 3000 rpm because of the pulsation wave being superposed 
(315) 
(千)
Fig. 6 (f). 
Norihiro Sawa and Masayosi Sawa 822 














Engine speed N rpm 







On the Effects of the Pressure Wave on the Fuel Flow Amount in 823 
a Small Two-Stroke Cycle Gasoline Engin巴
on the intake period as well as in the case of previous paper， but the breathing 
capacity for every pipe length (ls) is not affected at al by the position of carburetor 
as shown in Fig. 7. 
On the other handラ thefuel consumption curves indicate a slightly similar 
tendency to the curves of breathing capacity as shown in Fig. 8， how目ァerthe 
nearer the carburetor to the engine side， the lower the value of thatラ lnconse・
quent the larger becomes the air-fuel ratio as shown in Fig. 9 and then the peak 
of curve occurs at nearly N = 3000 rpm. 
Acoordingly it can be concluded that the combustion state due to the position 
06 

















Engine speed N rpm 
Fig. 9. Position of carburetor and air-fuel ratio (E-50). 
(317) 
Norihiro Sawa and Masayosi Sawa 
of carburetor， namεly the poor combustion or the mis四五ring，is caused essentially 
through the lack of fuel. 
Comparing the curves of fuel consumption in Fig. 8 with the static pressures 
in venturi幽partof carburetor shown in Fig. 10 in order to examine in detail the 
variation in fuel consumption caused by the position of carburetor， for example， 
the static pressures for 2oL58 show the higher negative value than that for OL7S' 
notwithstanding the fact that the fuel amount for the former should be fairly 


























Engine speed N rpm 
Nagative pressure in venturi-part of carburetor 
(by manometer). 
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Now， rearranging these experimental results with the ratio (Qf.j亙)of the 
fuel consumption (Qf CC/S) to a square root of the venturi pressure (f1p cmAq.) as 
shown in Fig. 11， itseems that there is clearly no correlation the fuel amount 
and the venturi pressure， because the static pressure measurec1 by a manumeter 
indicates the mean valuεof pressures causec1 byア theair velocity anc1 pulsation 
waves. Therefore it appears to be a matter of course that such mean anc1 static 
pressure shoulc1 not be proportional to the fuel consumption. 
As shown in Table 3， the near the carburetor to the inlet port， the higher 
becomes the fuel lever， which also vibrates violently. 
1t is seen obviously in the same table that such phenomena in the fuel level 
correspond closely to the combustion state. The irrational fact that the fuel flow 
c1ecreases with the rising of the fuel level in the float chamber can be explained 
as follows. 
If a large positive pressure of the pulsation wave in the intake pipe acts the 
fuel level in the main jet of carburetor and consequently the level is gone down， 
the time required for the restoration of it equals the half period of proper vibra司
tion of the fuel column containing between the main jet and the float chamber， 
which is estimated roughly by the following equation. 
T=πI !r_~iJj必)ι土(，[J_L且主百五益出土江出血土(j;;佳生
μy g(l十1/];)
( 1 ) 
where 1 is the sectional area; l is the 
length in the model of carburetor as shown 
in Fig. 12. 
The value of half periocl (T二 0.277sec) 
calculatecl by Eq. (1) using the climentions 
of carburetor is so large that tbεfuel is 
restrainecl by the positive wave to flow out 
from the jet. To connrm this presumptionフ
it is necessary to record directly the pres四
sure variation in the venturi-part using 
a high speecl typecl pressure inclicator inst己acl
of the manometer. 






Fig. 12. Model of vaibrating system in 
carburetor. 
1 =0.038 cm2 12=0.0805 cm2 j戸 0.0019cm2 
14=0.0598cm2 15=4.9cm2 j6ニ1目1cm2 
11 =0.7 cm ん=1.34 cm 13二 0.3cm
ん二0.75cm ん=1.0 cm 16 = 1.37 cm 
The pressure variations in the venturi-part， the inlet port， the cylinder and the 
crankcase are shown in Figs. 13， 14 ancl 15. 
In comparison between these pressure variations ancl the fuel consumption per 
a明uareroot of the static negative pressure (QN亙)shown in Fig. 11 or com-
bustion states in Table 3 (or Fig. 6)ラ theamplitude and the sign of pulsation wave 
arrived at the venturi-part at the inlet port opening seem to be most important to 
the variation of the QN五 curvesor combustion states. 
(319) 
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Fig. 13. Pressure variations in venturi-
part of carburetor (OL7S)' 
(320) 
Fig. 14. Pressure varia1Ion in venturi-
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1n order to certify such consideration， the 
maximum amplitude of positive ¥vave at the 
inlet port closure hA and at the inlet port 
opening h B obtained irom the oscillograms is 
plotted in Fig. 16. 
1t is seen therefrom that the latter ampli-
tude hH a旺ectsmainly the fiow amount of 
fuel during the intake process， and tends to 
become larger as the carburetor approaches the inlet port and the engine runs faster. 
Fig. 15. 
命時制M
Pressure variation in venturi】
part of carburetor (soLzs). 
On the other hand， the lag angle θH between the inlet port opening (I.O.) and 
(321) 
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positive wave near I.O. is plotted against the engine spεed in Fig. 17， because 
the angle seems to be a criterion indicating the sign of pulsation wave. 
As shown in the Figureラ suchangles remain constant in spite of the position 
of carburetor， but change considerably with the engine spεed. 1t is concluded 
easily that the lag angles for the engine speed N = 2700，..，3600 rpm equal approxi司
mately to zero; in other words the positive waves occur just before or after the 
inlet opening (I.O.)， so that the fuel is obstructed from flowing out from the main 
jet and accordingly the ratio of the fuel consumption (Q) to a square root of the 
venturi pressure (イ三五)for every position of carburetor decreases in this speed 
range and the combustion b己comesworse. 
1n the opposite direction， owing to the increase of QrN-;Tp， the combustion 
state for 70LS at higher speed (，...，4200 rpm) becomes slightly good as shown in 
Table 3， because the negative part of pulsation wave with a large amplitude arrives 
at the inlet opening (1.0.). 
Then the pulsation coe伍cientqs expressed by the fol1owing equation seems 
now to be an important parameter as the criterion showing whether the pulsation 
wave at the inlet opening is positive or negative. 






Fig. 18. Matchng condition of 
pulsation wave. 
where a8 is the sonic velocity in the intake pipe 
system; Ls is the e旺ectivetotal length; N is 
the engine revolution per minute. 
1n Fig. 18， when the positive wave reaches 
the venturi-part just before 1.0.; that is q= 
1十3/4，the flow of fuel decreases remarkably 
or ceases entirely as shown in Fig. 10 because 
of the shortening of the period of the negative 
pre白s叩ur配e1血nvent旬u江nιiト-par吋tafter L凶O.一. 
On the contrary， at q = 1十1/4or 2 + 1/4， 
that is n + 1/4， the negative wave arr討esat the 
venturi just before I.O.， and then the pressure 
in venturi chamber during the first half of the 
intake process is so low and so long that the 
fuel is supplied su伍cientlyto the engine. How-
ever， the amplitudes of pulsation wave for n;:; 3 
are so small that the combustion state is scarcely 
affected by the pulsation wave. 
3.2 The e貸出tsof intake pipe system on the fuel hlow-out 
To examine in detail the blow-out phenomena， the fuel consumption (8f) and 
the blow-out amount of fuel (め)are mainly measured by the flow幽meterand the 
blow“out ratio (qr/8r) are plotted against the engine speed in the Fig. 19. 1n the 
五gure，it is clear that the blow-out ratio (qr/8j) is largely affected by the dimensions 
(322) 
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8/2=70" I L;=22cm 
Fig. 19. 
829 
of engine as well as in the case of the delivery ratio， particularly the longer the 
pipe length (Li)， the lower the engine speed (Nmax) where the maximum blow-out 
ratio (Qf!8r)max is given. 
In order to understand such variation of the blow-out ratio curve， itis neces圃
sary to analyze the pressure indicator diagrams. Some typical oscillograms for 
OL44(L8=52 cm) and OL14(Li=22 cm) are presented in Figs. 20 and 21 respectively， 
where the numbers of oscillograms (a， b， ・・ラ etc.)correspond the notations (a， b， "'， 
etc.) in Fig. 19. 
In these oscillograms， when the inlet port opens， the pressure at the inlet port 
shows at first a negative pressure due to the depression in the crankcase caused 
by the motion of piston， and then it changes the sign to positive on which results 
d I I N=3000 c I I N=2000 b I I N=1500 
Fig. 20. Osillogram for OL4 (L8ニ52cm); E-50 
1: Blow-out force 2: Pressure in venturi part of carburetor 
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h 1N二3000 g 
mainly from the inertia of air column in the intake pipe. 
τ] 
At lower engine spεed， such positive pressure wave enters into the crankcase 
completely， but owing to too late closure of the inlet port it flows back again into 
the intake pipe as shown in Fig. 20 (a) and Fig. 21 (怜同e司)ラ (任的f町)and consequently the 
blow-o仇u北tratio r悶ea<配chsnea但r匂 amax泊imumvalue at the point (a叫)， (e吋)ラ(仰f町)in Fi塔g.19. 
Howeverラ ifthe engine speed increases slightly and the inlet port closes just when 
the positive wave enters into the crankcase， in other words when the entering 
velocity of mixture is equal to zero as shown in Fig. 20 (b)， (c)and Fig. 21 (g)， the 
blow-out ratio attains a minimum value as shown in Fig. 19. 
When the engine runs so fast as in the case of Fig. 20 (d) and Fig. 21 (h)， 
the blow-out ratio increase again， since the inlet port closes too fast before the 
positive wave flows into the crankcase. 
Accordinglyフ itappears to be certain that the blow-out ratio depends consider幽
ably on the matching condition between the pressure wave and the closure timing 
of inlet port as well as in the case of the delivery ratio. Then the number m in 
the matching condition of inertia effect expressed by the following equation seems 
now to be an important parameter as the criterion showing whether the blow-out 
amount due to inertia effect is maximum or mUllmum. 
山 =(m手r+U2 (3 ) 
where Zi.1[= (ωLi!ai)M is inertia coe伍cientwhere the maximum inertia回e旺ectis 
given， 0;'is the e珪ectivεintakeperiod， U is the coe缶cientof flow resistance per 
air column in intake pipe and m is the numbers of air column vibration. 
If the number m equals to an odd number， then the blow-out ratio (qf/Qf) 
decreasesフbecausethe inlet port closes just when the entering velocity of mixture 
is equal to zero. 
Conversely， when the number m equals to an even number， the blow開outratio 
attains a maximum value in order to the issuing velocity of mixture is equal to 
(324) 
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zero. 
Some experimental results are plotted against Zる inplace of N in Fig. 22ヲ
where a1 curves for each pipe length become hallow at the value of m = 1， 3 and 
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Inertia coeficient Zi 
Fig. 22. I3low-out fuel ratio and inertia coeficient. 
4. Conclusions 
The results reached are summarized as follows: 
a) The air-fuel ratio in motoring operation differs scarcely frcm that in五nng.
b) In the case of the carburetor is installed at the engine side， the air酬fuel
ratio as "ヘ1el as the delivery ratio are a丘ectedby the intake司pipelength. 
c) With an intake pipe of constant le時 thラ thedelivery ratio is scarcely 
affected by the position of carburetor in the pipe system， but the fuel consumption 
varies extensively by the position of it. 
d) Vvhen the carburetor is inserted fairly close to the inlet port， the fuel 
level in the float chamber vibrates and rises up to the ceiling of chamber， and 
then the fuel consumption decreases more than in the case of the normal runnings. 
e) In general， the nearer the carburetor to the inlet port， the worse the com-
bustion state in cylinder becomes. 
f) The poor combustion or mis-firing is caused by the lack of fuel， which 
depends largely on the amplitude of pulsation wave in the intake pipe and partly 
governed by the rnatching condition Q8' that is， whether the positive or the negative 
of pulsation wave arrives at the venturi四partwhen the inlet port opens. 
g) The blow-out ratio of fuel is largely governed by the various factors-pipe 
length， pipe diameterラ thetiming of inlet port and the opening of throttle valve 
of carburetor-as well as in the case of c1elivery ratioラ anc1then the fl.uctuation of 
I 180 ¥2 
that is governed by the ma凶 ngcondition of ir削 1a晶 ct 同市=(mτ)+u2 
(325) 
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On the Effects of the special-Typed Intake Pipe System in a 
Crankcase-Compressed Two-Stroke Cycle Engine 
(3rd Report) 
Norihiro Sawa and Hiroomi Honma 
Abstract 
1t is generally known that the breathing capacity is largely governed by the dyn乱mlCe妊ects
due to the intake pipe system; and the present author has already reported th巴 inertiaor pulsation 
e妊ectin the intake pipe system with a plain， stepped， conflux pipe or a cyclone clean巴rin a crank-
case-compressed two司strokecycle engine 
Successively， to investigate systematically the influence of the intake pipe system with a ex-
pansion or resonance chamber on the d己liveryratio and to obtain the design data on such a pipe 
system， he has made a theoretical analysis of the optimum condition of dynamic effects by means 
of the inertia or impedance theory. On th巴 otherhand， he has experimentally measured the amount 
of breathing air clnnging the various factors in the intake pipe system with a expansion or res-
onance chamber. 
Conse司uently，it is ascertained that the theoretical results correspond fairly well with those of 
the experiment， that is， the maximum delivery ratio occurs by the inertia-effect and the undulation 
of delivery ratio curve is due to the pulsation effect and such e妊ectsare governed by the sa日:le




















シリン夕、径×行程 (mm)52ゆx58 片; 出宿 上と 8.16 
行程体積 (cc) 123.2 60S (T.D.C.) 
クランク室体積 (cc) 480 ポートタイミング 掃気子L 62.50 (B.D.C.) 






①給気管系 ②供試機関 ③ 給気王立測定装置
④電気動力計 ⑤ゴ ょ、 膜 ③ 丸形ノズノレ
⑦ サージタンク ⑧潤 告白 油 ⑨空 洞 室
(328) 
835 (第3報)グランク室圧縮2サイクノレ機関における特殊形給気管系の影響について
Q = Ca'f~青瓦広・ φ
(1 ) 
ここに， Q:実際の吸込み空気量 (cc/s)，Ca・ノズルの流量係数，ro， rj: 大気およびノズ
ノレ直前の給気の比重量 (gr/cm3)，K:給気比(%)， f:ノズル面積 (cm2)，g:重力定数 (cm/s2)，
K = {Q'rj-:-V"・N・ro/60}x 100% 
なおフ供試した空洞室の寸度および空h:ノズル前後の圧力差 (cmAq)，o:流量係数である。
洞室入口面積を変えるために用いた穴あき板の寸度を表-1および表-2に示す。
a2 -RF3 主 横 比|空間積|容積比 l J 形 式
lv/dv V (c) V/V"， (mm) 
V-l 1.19 122 0.99 2 
ロV-2 2.46 247 2.01 2 V-3 1.25 467 3.80 2 V-4 1.58 617 5.02 2 
」可Vγ2' 2.46 254 2.06 2 し











































































(LF 35，36 cm， A-O) 
(330) 




































府 洞 宗 | 空洞室客積 |給気油線の山!給気比酬の谷 i給気比の起伏
ム川 "1 (叫 (Kj) (K2) (品-K2)% 
V -1 I 122 68.5 I 23.3 45.2 
V-2 247 72.2 36.1 36.1 
V-3 467 G8.7 48.6 20.1 
V-4 印 I 67.7 川 15.9
(3) 空洞室入口面積の影響
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図 11 給気11:;とささj同室位置 (V-2，A-O) 
200 
N rpm 












































二三r( 1-Pki/ Po ) d2K ~ dK K 十 2μ一一一一d fl2 ，~(~ d fI ' Z2 ( 2) 
K 理論給気比 (=f戸dVJ，) ε: クランク室圧縮比(=VkmjV，) PN : 給気孔開
時のクランク室内圧力， Po:大気圧， H:クランク角ラ μ:流動抵抗係数， Zj:慣性特性数であ
り次式で示される。
dKjdH 
μ=プ4fl{l~司了白九)l2+l3} '?(tI) ・L.:A (3 ) 
L=:fJEFP/正13}~ (4 ) 
ここIこ， V，:行程体積，f:断面積， l:管長ラ。(が):流速比ラ A:流動抵抗係数， ω: クラン






Z， = _!J)_../ -y_.並立d-Z3主主L





となる。 ここに， α.流量比 (=Q2/Ql)である。 したがって， (4)式および (5)式によると空洞









記号 P:音庄， f:粒子の変位，V:容積， l:管
長，f:断面積， α:圧力伝播速度， ρ:密度， 1 (三Iう/






T _ s 10十(j/h)・tan(払)
1i2 -J;-' -Ii!' ta九福岡13/fi)
?? ??
の関係が与えられる 4)。 しかるに，閉口端のインピー夕、、ンス (Iil)は零と近似できるので Ii2は
1i2 = (~)川ね (7) 
となる。次に，機関側管系 (lsラ 1s=五)の両端のインピーダンス 1s1， 182の聞にも (6)式と同様
の関係が成り立つが，閉端におけるインピーダンス (['2)は 182=∞と近似できるので ['1は






1V1 = 1vz-s・k1v/fv (10) 
の関係が与えられ，空洞室入口のインピーダンス (Iv2)も，空洞室のI長さが短かいので tan(kl) 
宇klと近似し，空洞室閉端のインピータンスを Iら二∞とおくと
1v2 =ρ.a2/V = {j/kV 
となる。したがって， (7) ~(11) 式から給 側
気孔閉止後の管系 (V，伽 =0)に対する等 Np
価管長 LJ(三π/2k; 一端閉の直管に置 rpm
換)の算出式として
(11) 
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cot (1ll点Li')= tan (1l ls/2Li)十π V/(2j~Lt) (13) 
となる。 (12)式および (13)式は室洞室付給気管系の寸度 (V，fv， lv， li， lsおよびfi)を含んでお
り，これら各因子の等価管長 (L;')に及ほす影響を知ることができる。 いま空洞室の容積，入
口面積および取り付け位置を変えた実験結果の代表例について，給気比曲線の起伏を与える機
























































空洞室)の減衰率)入射庄力波 p，と透過庄力波 P包との比)も次の如く与えられている 7)。
1 (Vω/βαJ2 i. 1/2 





? ? ? ?
?
? ? (15) 
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On the Effects of the Special-Typed Intake Pipe System in a 
Crankcase-Compressed Two-Stroke Cycle Engine 
(4th Report) 
Norihiro Sawa and Akihisa Nakamura 
Abstract 
It is a well-known fact that the scavenging of a crankcase-compressed two-stroke cycle engine is 
promoted with a conical exhaust pipe system by utilzing the blow-down ef巴cts，but the e妊ectsof 
a conical intake pipe system is uncertain at present. Therefore， to obtain a design method of the 
intake system with conical pipe， we performed a theoretical analysis and a series of experiments on 
the e妊ectsof various factors in th巴 intakesystem with coniclal pipe for the optimum condition of 
the inertia or pulsation e妊ect.
Consequently， itis ascertained that the maximum delivery ration occurs by the inertia四effectas 
in the case with the plain pipe， and such inertia-e妊ectis governed by the following expression. 
ゐ二三~J云示孟伝可" .lみ/j;も
Besides， the pressure wave remaining in a long intake pipe contribute to the intake action in 















統的に究明する目的で，円錐角， 20， 40， 60 お














④電気動力計 ⑧潤 滑 油
系に各種の円錐管 (lc，引を取り付け，給気直管の長さ (li=ls十10cm)を広範囲に変えて実験
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している。 しかし， 短かい円管を取り付けた場合 (Lι=10一仇-15)の給気比は取り付けな
い場合 (Li=10cm) よりも全回転範囲にわたってかなり高い値を示している。 また 9 円錐角
が，=0(直管)の場合と比較すると‘高速回転における給気比は高く， しかも円錐管が長い場合
(l，=60 cm)でも， I脈動効果による給気比曲線の起伏が認められず実用上好ましいことがわか














図 4 給気]七曲線(円錐角 0，)
次に， 脈動効果による給気比曲線の起伏は図-4の実験結果にも認められるがラ 脈動効果
に対する円錐角(伐)の影響を明確にするため， 給気直管長さを比較的に長くし (li=55cmお









































Z倒。 300 400 
IV rpm 
図-8 給気比曲線(円錐管長ん)
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図-14 給気比曲線(給気直管長さ li) 図 15
(4) 円錐管長比 (li/lc) 











図 16 (a) 給気比曲線(ん十10=55cm) 図 16(b) 
図 17(a) 図-17(b) 給気比曲線(ん十ん=70cm)
(348) 
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ρJ;37 dL=(Po-dR-lj (2) 
で与えられる。 しかるに，連続条件兵(dx，/dt)=β(dxjdt)を用いて整理すると
(1)式および (2)式から
叫ん十而万f}52=(九 -LlP-Pk附 (3 ) 
が与えられる。 ここにヲ ρ1n. 給気の平均密度，f;・断面積， l:管長， x:給気管内気柱の移動




LJP=ケ(dXi/dt Y.L. ).j仰) (4 ) 
で与えられる。 さらvこ， エネルギーの平衡式からクランク室内圧力 Pk(が)は
V，" ， ~ T" ~， V，ヲPk (fI)= Pk.i
一一
+k.P. ψ ・K-.-"-'.Vぇ叫 o To -~'" Vkm 
(5 ) 
となる。 乙A:円錐管系各部の抵抗係数の和， Pki， Vki:給気孔開時のグランク室内
圧および容積， k:比熱比ラ To:大気温度， K:理論給気比(=Jix.;jV，)である。
さらにラ変数をクランク角 (tJ)に変換し dIJ/dt=w(一定)とすれば (3)式は
d2K . ~ dK. K r.，s/k /. P" ，¥ 




4Ji {l包十日万戸訂・7相-.L. A (7 ) μ= 
Zも =~'VVhも刊王広吋fも =EL ロ (8 ) 
また q 円錐管の幾何学的関係を用いると慣性特性 (Zi)は次の如く書き換えられる。
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1000 
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(Li) = li+ {iJf; '/c 回
図 21 最大給気上じの生成条件
l/(Zi)沿=μ2+(180/同)2 (mニ 1の場合) (10) 
で与えられる。ここに，(Zi)"I{:最大給気比を与えるときの Zi，Ht:有効給気孔開口角である。
なお， 上式から慣性効果に影響する因子として Zi，μ，叫が挙げられる。 しかし同一機関にお
いては Lから Vkm，W， ai， j~ のほかに給気直管(ん，五)および円錐管寸度 (lc ， Hc)の影響する
ことがわかる。すなわち，相当管長 (Li)=ι+lh7了7・lc=lt+dilc/(d乞+2lo・tan仇)は図 20に
























口端インピーダンス (14)，14=0とおくと近似的に(但L1') = lcl， l)= lcと近似)
βJL-JFAL 
L 二 I二一・一一一 二一
J β 1 + (t .lcl/Ltp).川f山ら) (13) 
で与えられる九 (1) 式~(3) 式および ιニι の関係を用いるとー端閉・他端開のオルガンパイ
プに置換えた場合の等価管長 (Li;p)の算出式として




した等価管長 (Lip) についてプロットしたのが図 23である。
同図には脈動効果の同調条件式6)
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1/(2品f=μ2+ (180/がれ2 (10) 
で与えられる。この場合の慣性特性数 (Zi)は次式て、与えられる。
Zi = (ω/向).JVkm • {li+Jf;lか五♂
(5) 脈動効果による給気比曲線の起伏を与える機関回転数 (Np) は円錐管長(lc)および給
気直管長さ(ん)に逆比例し 円錐角川，)に比例して移行する。かかる脈動効果を規定する特
性数として脈動特i生数 (Qi)
Qi二 (1十町/360)qi = (1 +付/360)(15adNpLi~) (15) 









1) 沢: 室工大研報， 5， 1 (昭 40←7)，271. 
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4) 沢: 室工大研報， 4， 2 (附 38-6)，99 
5) J. C. Irons: Philo-Mag. & J. of Sci巴， 9， 346 (1930) 





On the Influence of the Intake or Exhaust Pressure On 
the Delivery Ratio in a Crankase・Compressed
Two-Stroke Cycle Engine 
Norihiro Sawa， Sigenobu Hayasi and Tomokiti Hayakawa 
Abstract 
To examine in detail the influence of intake pressure or exhaust presssre on the delivery ratio 
in a small crankcase-scavenging two-stroke cyァclegasoiine engine， the authors have made a simple 
theoretical consideration on that and then measured experimentally the amount of delivery ratio 
changing the pressure at the inl巴tport or exhaust port indicated by the manom巴ter.
As且 result，it is ascertained that the delivery ratio decreases proportionally with the increment 
of intake negative pressure or back pressure. Even in the same value of pressure， however， the 
lowering of delivery ratio owing to the resistant as the carburetor throttle for intermittent flow is 
















8i2 t~ J ( 則d目、・ H m信・早川友吉
表-1
供試機関口己 4J l E50 1 E-m l E-u 
シリンタ径×才j 程 (mm) 40 dJx39.8 52ゆx58 55 cx52.5 
、ン ン タ 数 1 1 1 
f 程 体 積 50 123 125 
60 60.5 67 
ポートタイミング 掃気孔 (0) 55 62.6 57 
排気孔 (0) 67 73.0 69.3 
給 気 管 径 13.8 21 21 
羽下 気 官二 径 20 36 30 
供試機関はクランク室圧縮2サイグル機関であり，その諸元は表 1の通りである。
なお，給気管系に関する実験は駆動運転で，排気管系の実験は発火運転で行なったお)，24)。






Gi=K・V/t.Pi= v;む・Pu-v壬0・Pio (1) 
で与えられる。 ここに K:給気比， ρ 密度ヲ V"・行程体積 V:クランク室体積であり，添
字 zは給気， lO'主給気孔開 icは給気子L閉止時の状態を示す。なお，すべてのガス定数 (R)が
等しいものとすると Pdρ包Tる=p叫んσTic=Pio/ん。7'iOの関係がある。 また，給気孔開口時(I.O.)
のクランク室内庄力 (PiO)を掃気子L閉止時 (S.C.)の圧力 (P8C) で表わすとれ0=Psc (Vsc/れ。)kと
図 1 実験装置(給気管系) 図 2 実験装置(給気管系)
(356) 
クランク室圧縮2サイクノレ機関の給気比に及ぼす給気圧と背圧の影響について 863 
なる。 さらに， 給気孔閉止時(I.C.)のクランク室内圧力 (Pu，)が給気圧 (P乞)に，掃気孔閉止時
(S.C.)のクランク室内圧力 (Ps.，)が背}E(Pr)に等しし、ものと仮定すると給気比 (K)は
K=e， .-[~r1- -~，:_.~. Iic_l 
2ε1・r:';-l -p~.可 .TJ;l (2) 
で与えられる。ここに ε1=ViO/V/l， ε2= Vto/Tペ州 P:圧力 T:温度， k:断熱指数であり，添
字 scは掃気子し閉止時(S.C.)のクランク室内の状態を表わす。
よって， (2)式で、表わされる静的な給気過程に影響ーする主な因子は給気圧 (Pi)，給気温度
(Ti)，背圧 (Pr)，I.O.ヲS.C.時のクランク室容積 (Vio，Vsc)およびクランク室圧縮比 (<:1)である

















.dP，二 LρV;n(~ ) = ~~ρ tJ* • 'lJ02 i九1I12(1.川.dd込""¥T! 2' 2ππJ 0 ~ ，>> ¥ /j* V / (4) 
で与えられる。したがって，定常流に対する正力損失 (.dP8) と聞けつ流に対する圧力晶失 (.dPp)
との聞には
2 4 (一芸) (5) 
の関係がある。したがって，給気流の場合には有効給気開口角付=1110 (但し，.d的=10025)，
E-125)および 1110(E-50)を併として用いると，.d Pp/.d P8宇4.0;排気流に対しては有効掃排
気孔間口角 θ:8=125.60お)(.d 88ニ 100ヲE-125)および 1120(E-50)を用いると .dPp/.dP8=3.45およ
(357) 
864 沢則弘・林重信・早川友:吉
び3.98となる。 このように聞けつ流の圧力損失 (JPp)は定常流の圧力損失 (JPs)の3.5--4倍
にも達することがわかる。




r" . "' r:----ez- D 1 /ーで瓦而二e)21 




できる。右辺第二項は凶 4に示すように ，l(=l/R)およびオフセットの変心率 (ε)に比例して僅





























4 X J03 
図 7 給気比曲線(婦気孔関口角 1)8)，E-50 
重信 ・早川友吉則弘 ・林

















































給気比 (K)と給気圧(Lll五);E-123 図 9
クランク室圧縮2サイクノレ機関の給気比に及ぼす給気圧と背圧の影響について 867 
-l/k'e;)は定数である。 したがって，上式から給気比の低下率 (Ko-K)/Koは給気負圧 (.dP;j
Pi)に直線的に比例することがわかる。
かかる推論を具体的に検証するため，まず図-1の実験装置を用い，機関回転数を一定に保





場合には給気負庄 1mAq.当りの給気比の低下は約30%である。 これに対し， 図-9の結果は
約 126% であり，前者の約4.2倍の給気比低下を示している。これは前項(5)式から得られる数
値 4.0とよく近似しており，かかる推論が充分妥当であることがわかる。 この傾向は機関 E-50
を用いて気化器開度を変えた場合にも図-10のように認められる。すなわち，給気負圧 1mAq











(Ko-K)ρr .dP. _ .dPp 1 
Ko ー=し2・l-j三一U1予;-J
m く1 図-11 給気比低下率と給気圧， E-123 











温度 (Ticlが空燃比 (A/F)に比例するものと考え，基準として空燃比 A/F=15のときの給気比
KI5を用いると給気比の増加 (K-KI51は
K-K151 = C3 • [(手)15-(会)]







l/阿川K % K % 
70 















背圧 (Pr)の給気比に及ぼす影響は (2)式から知ることができる。しかし，背圧 (Pr1にのみ
注目し，熱の授受がなく給気圧 (Pi1が大気圧 (Po1に等しいものと仮定すると， (81式および (9)
式と同様に給気比の低下率 (Ko-K)/K，。は
引互)_= C5 • [そl (10) 
































合には 105%(N = 4000 rpm) ~ 160% (N = 2000， 
2800 rpm)と変動しているが給気管系の場合と
かなりよく近似している。なお， この値は前者
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給気比，低 F才、と i1Pr/Q2(E-125) 図 20背圧 1LPバと流量 (02)図-19
凶-18に示す各種の消音器を定常流実験装置に取り付けて定常的背庄 (.dP，.)を測定次に，
また，直接供試機関 E-125に消音器その1在(図 19参照)から抵抗係数 L1Pr/Q2を求める。L， 
これを L1Pr/Q2についてプロットしたのが図-20を取り付けて給気比 (Kまたは K')を測定し，
である。
これらから実験式を求めると図-20には給気比の低下率(Ko-K)/Koをも併記している。





この給気比 (K)t土給気圧 (LlP.Jおよび背圧 (JPγ)の増加に伴って直線的に低下する。1) 
関係は次式から説明できる。
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On the Intake or Exhaust Pipe Effect in the Partial Load 
Operation of a Crankcase-Compressed Two-Stroke 
Cycle Engine (Continual Report) 
Norihiro Sawa and Akihisa Nakamura 
Abstract 
To examine in detail the effect of intake pipe system in the partial load operation of a crankcase-
compressed two-stroke cycle engine， we carried out some experiments， changing the position， area 
and shape of a pipe nozzle which we set in place of a throttle valve of the carburetor. 
As a result， itis ascertained that the infiuence of the pipe nozzle on the matching candition of 
the inertia effect should be considered roughly as the in丑uenc巴 offiow r巴sistantcoe伍cientand that 
the lowering rate of maximum delivery ratio is given by the inertia theory. It is not necessary， 



























{給気孔 60.50 (T.D.C.) 
介時期(掃気孔 62.60 (B.D.C.) 
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図 2 ノズノレの形状
表~1 ノズノレ各部の寸法
ρ I D' I d ¥ d' ¥ t ¥ ん ¥ l ¥関口面積|I U I U l' 'n I ' I ん | んぬ







N-5 I 21.0 
N-6 I 21.0 


























60 I I 1.23 

















ここに Vh:行程体積 (c)，N:機関回転数 (rpm)，Q:実測せる給気量 (cc/s)であって次
式から求められる。
Q=c'f.，J写L


















































次に， ノズルの閉口面積と長さとを一定 (l，=30mm)としヲその形状を非対称形 (N-8)と












図 6 給気比とノズノレの長さ (L;ニ 31cm) 図 7 給気Jtとノズノレの形状(ん=31cm) 
図 8 図 9
(371) 
878 J尺 則弘・中村昭寿
図 10 図 n




























d2 K ，~ d K K ¥ k /人 Pλ ，¥



















11 :気柱当りの抵抗係数， Zi: t貫性特性数で
あり，次式で与えられる。
μ士一九 喧坐剖叫fんA吋
4叫{ドトいf人川1汁+ベ(土) 川 } 仰州) lν1-1-"2 
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Li，~(ll十f，l主 12 +1;) Gm 
図 16 給気管効果の同調条件
(374) 









記号 P:音圧， ~:粒子の変位， V:容




まず， 開口端倶1]管系 (lj， fl)における|河端のインピータンス (111，ldの聞には平面波動方
程式の解から
I汁 (8-1・t叫 kl1)IzjiiMノハ
刀-ln' tan (kl1l+ス (5) 
の関係が与えられるが，開口端のインピー夕、ンス(111)は零と近似できるので/12は
Ift叫 11; (6) 








? ?? (8) 
の関係が与えられるので (6)~(8) 式から等価管長 (L7 ;一端聞のオルガンパイプに置換)の算出
式として次式が得られる。



































K=(手)(1_~~'_ りや-e 同 (c (10) 
しかるに，給気比の極値を与える条件 dKjdtiここに rp= ./1/2子五百である。で与えられる。
したがって， ψ二打/がの関係から最大給気比 (Kmax)は





Kma文 1十e-I'O 1十e-Pん e-d川




















クラ γク室圧縮2サイクノし機関の部分fL荷運転に付ける給排気管効果について(続報) 883 
で与えられた九ここでもと式の関係が適用できるものと見倣し，供試機関の諸元 Vゐニ123.2cc， 
fl=3.47cm2， L乞=31cm， (dK/dt1)/fP(が)=2.3 を用いると流動抵抗係数の増加(.:1μ) は近似I~I!:Jに
ιo州五-1) (14) 
の関係で与えられる。なおラ (12)式の計算結果は凶 19のように流動抵抗数の増加はμ)の増大
に伴って最大給気比の低下率 (Kmax/ 1.0 r-一一一一一一一一一一一一ナ一一一一一一一一一一一「
Komax)が物町ことを示してしる。 %、λ I 
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(機関側)(P-1J (P-2) (P-3) (関口端i)(P-4)
図-21 ノスノレ位置と給気比低下率 (L=81， N = 2250 rpm) 
機の吸込管に対する大谷の研究7)などが見受けられる。 さらに簡単化し，管内気柱を非圧縮性
流体と見倣すならば燃料噴射ポンプ。系統で、行なわれているように開口端ノス、ルの反射条件が与
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On the Pulsation-Effect of Intake or Exhaust Pipe 
System in a Crankcase司ScavengedTwo-Stroke 
Cycle Engine (continual report) 
Norihiro Sawa， Kazutosi Fukusima and Masayosl Sawa 
Abstract 
The authors have already report巴dthe fact that in the extreme cases of呂 longintake or exhaust 
pipe or of hight speed， the residual pulsation waves in the intake or exhaust pipe have great in丑uence
on the delivery ratio and such a pulation effect is generally governed by the expression 
15a 
qニ -NL
Strictly speaking， however， these matching conditio日smust be discussed considering the pulsation 
ef巴ctand imertia or blow-down effect. 
Successively， in order to investigate systematically the influence of various factors in a pipe 
system on the delivery ratio， they have mad巴 afew considerations on the matching condition of 
puisation e妊ectand then measurecl the delivery ratio changing the various dimensions of the pipe 
system over a wide range 
Consequently， itis ascertainecl that the pulsation effect is governed by the following expression 
15ai 
q戸 NLt- for intake pulsation effect in low engine speed 
Qi = (1十議)q包 for high speecl 
!1 f)宇¥Qt=¥-i十 3布)qψforhigh speed in the two cyiincler engine 














がよく使用されている。ここに a.圧力伝播速度 m/sフ N:機関回転数 rpm，L:管長 m で
ある。なお， P. VoisseP)は qが 1，2ラ3の整数のとき共振するので給気比が増大すると述べて





(L， a)と機関回数 (N)によって規定され， 体積効率曲線の起伏が脈動特性数 (q)によりよく揃












供試機関記号 E-50 E-125 E-180 E-360 
シリンダ径×行程 (mm) 40φx39.8 52c¥X58 62c¥x59.6 62りx59.6
:シ/ ソ タ 数 1 l 1 2 
総 行 理ム 体 ;杭 (cc) 50 123 180 360 
60 60.5 64 64 
掃気孔 (0) 55 62.6 50.5 50.5 
タイミング 排気孔 (0) 67 73.0 65.5 65.5 
絵 気 管 径 (mmゆ) 13.8 21 :n 31 














を附加給気管長 (l)と機関Ii:J転数 (N)との線図に纏めヲ 等給気比曲線を描くと図 1(供試機関
E-180) となる。凶において，機関回転数 N 二 2500~3000 rpm，附加給気管長 I= 20~70 cm 






図←1 寺i給気比曲線(1<.，-18') 図-2 (r;;給気Jt曲線 (E-180)
(383) 
890 沢 貝IJ弘。福烏和佼・?r:



































qi = (NL訂 (3j 
である。 したがって，脈動特性数 (Qi)と残留脈動
波との関係は図 4に示すようになる。
すなわち，Qi=n十~ (刀二1，2， 3 の整数)
のときには最大の残留脈動負圧波が有効給気孔閉
(384) 

















図 5 給気比山線(段付管内径の影響) 図-6
(385) 
自92 沢 貝1J 51、・福L~J 手口 i'Jt・ i尺
(3)式に含まれている等価管長が，














次にラ 図 5および悶-6の実験結果から高速慎域 (N= 3500~4500 rpm)および中速領域
(Nニ 2000~2500 rpm)において給気比由線の山を与える機関回転数 Np]，N1)2を求め， それら
を (4)式から算出した等価管長 (Lt)についてプロッ トすると図-8に示すように一曲線上によ
く揃っている。 なお|咽には日および(吋から計算した脈動効果の最適条件(Q乞=斗ぉ
よびゃ=27)をけ札 実験曲線、とかなりよく近似している。 また， (4)式の計算











クランク室圧縮型 2サイクノレ機関における給・排気管系の脈動効果について(続報) 893 




の脈動効果を規定する特性数としては Q色が有用 LZ 










気直管の断面積ヲι.円錐管の長さラ仇:円庄の 図 10 弓縫型給気管系の等(而管長
円錐角であり，円錐型給気管系の等価管長は図-10に示すように給気直管の長さ (li)，円錐














なおヲ 拡張室付給気管系の模型にインピータツス理論を適用するとラ 等価管長 (Li')の算出式
として
(387) 

















































図 15 等給気比曲線 (E-360，l3ニ 13.7cm， 
C-31j31) 






















図 18 W~ 動波の重畳状態
(389) 




Qi* = (-~十 3L)q色 (7) 
となる。 ここに Qf=叶;ーのときには第二、ンリンダの最大脈動正圧波が第一シリンタの有効
給気孔閉止時(I.C.*)に重なることになる。 したがって，かかる場合には給気比が向ヒする筈で
3 ある。いま， (6)式から脈動効果の最適条件として Qiニーのときの機関回転数 (N)と附加給4 
気管長 (l1)との関係を求め， 図 15，区1-16および図-17に併記しているが，(Q)領域における給
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の山は 1jqe ニ 0.3~0.45 (qe = 3.3~2) ， 0.7 (qe士l.4)











、 1 2 、 ()ρ
合には低下すると述べている。また，山田・松岡10)らも qe=n-4'""'11 したがって Jm-qe
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聞の後半に負圧波が重畳し Qe=n4. ~n 正では
正圧波が重なることになる。 ここに Q:s:有効





ちQe=2，3および4のとき山を生じ，l/Qc = 0.65， 












(9)による計算値 I0.69 I 1.37 I 0.05 i 0.91 














































(L;;) を用いて l'l~LNαe 線図に纏




















! 1 が* ¥ Qi' = (十包 ).qi 
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On the E旺ectsof the Exhaust Pipe System with Ejector in a 
Crankcase-Compressed Two-Stroke Cycle Engine 
Norihiro Sawa， Akihisa Nakamura and Hiroomi Honm品
Abstract 
Hitherto， litle use has been made of a gas ejector in an internal combustion engine， but its 
application which exhaust gas energy can be employed as an activating force is worthy of consider-
ation as a device which c旦nbe set in place of a cooling fan. 
Therefore， we carried out some experiments in order to investigate systematically the in旺uence
of various factors in the ejector-typed exhaust pipe system acting as an ejector pump and of th巴
delivery ratio in a crankcase】compressedtwo-stroke cycle engine， as well as to obtain the design 
method on such a pipe system 
Consequ巴ntly，it is ascertained that th巴 gasejector can be applied to the cooling apparatus in 





















シリンダ怪×行程 (mm) 52ゆx58 ポートタイミング給気 60.50 
行 程体積 (cc) 123.2 掃気 62.60 
クランク室体積上死点 (cc) 493.6 排気 730 
給 気管径 (mm) 20φ 平均給気孔角度面積 mm2 311 
排気管径 (mm) 36φ(1 l/') 平均掃気子し角度面積 mm3 230 








①供試機関 ③気化器本体 ⑨ 丸型ノズノレ
② 丸型ノズノレ ⑥熱 マ主芭トーネA ⑬マノメータ
③マノメ タ ⑦ノ ス ノレ ⑬ サージタンク















































































































































































































内径 de=11/4ペノズノレ位置 α=53cm，混合室長さ fηι=65cmとし混合室の内径 =11//'，
2ぺ3"および 4げについて， ノズル関口面積 (fn)を5種類に変えながら給気量および二次空気
量を測定したっその実験結果を図 2，3， 4および5に示す。また，従来の定常流実験から与え
られている最適のノズノレ{j'C置 α=1.0dm，最適の組合室長さんあ=8d叫に調整した場合の実験結
果を図 6ラ7ヲ 8および 9に示す。さらにラこれらの実験結果から機関回転数 N=2000ヲ 3000お
よび 4000r.p.m.におけ~る給気比 (K)， 二次空気比(んニQ2α/(九・N/60))および両者の比 (kjK)









図 7 ノズノレ径 (dァ，)の影響 (ι=1.0d川
ん&ニ43cm， dムニ2")
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図 10 ノスノレ径 (d刈の影響
九
図 11 ノズノし径 (dn)の影響
(402) 
クランク~圧縮 2 サイクノレ機関におけるエゼクタ型排気管系の影響について 90宮
i土給気管系の条件が全く同一であるので給気比曲線、そのままでも十分である般に (K-Kot~1















QoIQ = .j1-lャ).(j~1J )2/ L， 人 (1 ) 
で与えられる。 ここに).:丸型ノズルの抵抗係数 (=1/C2キ1.49)，f: 丸型ノズルの開口面
積， 五.二次空気倶u管系の断面積(図-13参照)， L， ).3 : 二次空気側管系の抵抗係数の和であ
り，L， ).8=)..1十χsls/ds十んで表わされる。いま，水力学における宇般的な値としてん1~~0.50ラ
，tSl 
図 12 ノスノレ径 (dn)の影響 図 13 二次ささ気側管系
(403) 
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χs = 0.04， ).32 = (1一五/J斗)宇0.51および l3=70 cm， ds二 9.3cmを用いると，流量比 (Qo/Q)は
Qo/Q宇90にも達する。 したがって，二次空気側管系の流動抵抗の軽減に努めるならば実用
価値はかなり高いことが予想される。 またラ定常流実験で与えられている最適寸度(ノズル位
置 α二1.0ι何混合室長さん=8d引に調整した場合にも同様の結果が得られる(図 10-図 12
参照)。ただし，実用上の問題点としては， とくにノスル面積比 (j，/!e)が 0.5以上になると残
間脈動正圧波が掃気期間に重畳するため給気比が低下する N 二二 3000r.p.m.付近において二次
空気比が低下し，場合によっては逆流さえ認められる。













図 15 混合室直径 (d明)の影響
(どん=1.58 cm， a = 5.3 cm， 
J叫 =65cm)
(404) 









ある。 これは，後述する等価管長 (L;")の解析結果と矛盾しているようであるが， (12)式から
わかるように混合室管径の等価管長 (Li)に及ぼす影響は後者の場合の方が小さくう そのうえ
混合室管径が太いほど排気ガス温度が低く(圧力伝播速度ぬが小さく)なるので，結果的には
L;/ac宇constとなったものと推察される。 かかる琉象は排気管長 lc=40cm， ノズル径ι=
24.1 mm，混合室長さん二43cmにした場合にも認められる(図-18)0 これに対し ノズル距
離を α=l.Od"" 混合室長さをん=8d叫に設定した場合には混合室長さ (l引の影響も加味され
るので，脈動効果による給気比曲線の山を与える機関回転数と混合室管佳 (d"，)との間には図
19， 20および 21に示すように必ずしも一定の関係はない。 しかし， これら給気比曲線に対す
る混合室管径 (dm) の影響は図-15~凶 21 および国一22， 23からわかるようにかなり小さく，
N rpm 
図 17 混合室 (dm)の影響
(dnニ3.57cm， a=5.3 cm， 
んニ65cm)
% 
























図 23 混合室面積 (1，叫)の影響
クランク室圧縮 2サイクノし機関におけるエゼクタ型排気管系の影響について ~J1:) 
ほとんど考慮する必要がないようである。これに対し，混合室管径 (d明)の二次空気比 (k)に及
ぼす影響はきわめて顕著であり，本実験の供試混合管直径範囲では直径が小さいほど二次空気
比 (k)および効率 (k/K)は急速によ首加する。しかし，ノス、ル面積比 j;，/fe=l，d泊 =11N'の場合




場合の実験結果の代表例として1m/f"二子4.62(d"，，/dη宇 2.15) の場合を図 24 および図~-25 に，
1m/f~ (ι，/dnニ 3.4)の場合を図 26および図-27に示す。凶によると，ノズル距離 α=1.0dm，
混合室長さん=8d加の寸法に設定した場合には，ノス、ル径および混合室管径が小さくなるにつ
れて混合室長さも短かくなるので， 等価管長 (Li)に及ぼす影響は互に打ち消し合う。 このた
めその程度に応じて最大給気比を与える機関回転数 (Nmax)はノズ、ル径に比例して高速回転側
に移行したりフほとんど変らなかったりしている。 しかしノズル距離 a=53mm，混合室長
図 24 混合室直径 (d明)/ノズノレ
径(ム)一定の場合
(dm/dn""Z.15句 a=5.3
cm， lm=65 cm) 
図-25
(407) 





図 27 混合室直径 (dm)/ノスソレ
径 (dni 命定の場合






図 30 混合室ーノス、ノレ面積比 (fm/fn)の影響
Nニ 3000r.p.m.， 2000 r.p.m 
(408) 
25 
クランク室圧縮 2サイクノし険関におけるエピクタ型排気管系の影響について 915 
さん=65cmに同定した;場合には， し、ずれもノス、ノレ径 (d，)が小さいほど最大給気比および脈
動効果による給気比曲線の山を与える機関回転数 1¥fmax，Ncp は低速{則に移行している。なおフ
この場合でも図-2ij_~凶-27 および図-28 からも切らかなようにノズル怪 (dn) が小さ L 、ほど二
次~{?気比 (k) およびん/K は急速に増加することがわかる。次にラさきに示したノスル径および






クタ効果(負圧発生)について解析した最適値と近似している。 またラ 排気管端にノス Jしを取
り付けれこそのままでエゼクタ型掛気管系を構成した場合には二次空気比(あの伯か低いがヲ























混合管径 d川 =2ぺ ノスル径 dη=l.58cm， ノズル距離 d 二 5.3cmとし混合室長さ(ん)を変
図 34 混合主長さ (l叫)の影響




(a = 5.3 cm， dn = 2.41 cm， 
d明二2")
えた場合を図 34に， また排気管長をle= 40 cmとした場






図 36 混合室長さ(ん)の影響(ノズノレ径 dn=1.58 cm) 
lJJ二二三14
九、 JlIUlI~om I ;l kJl二:IC[fJ
一一一「
人3'/1に!:1;8」当云ι;一iJ]l卜I ゴ'.二二二ゴ二二ゴ_.二ゴ:fi:
[ iU二」上一よ三二J;:J;;i;山脚:ml ! 










まこれらの実験結果から N=2000ラ 3000および 4000r.p.m目における値を求め， それを Z"，jd哨
についてプロットすると図-36，37および38となる。図によると，ノズル径 dn=1.58cmの場
合には Zm/d川を変えても給気比 (K)や二次空気比 (k)の値にはあまり変化が認められない。 し
かし詳細にみるとん/d制 ;;15の範囲において二次空気比 (k)が最大になる傾向がわずかにある
ょうである。 これに対し， ノズル径が dn=2.41cmや 3.57cmの場合には残留脈動波の影響も
顕著となり， エゼクタ型排気管系の寸度(ん，d明)や機関回転数によって給気比曲線が烈しく
変動している(とくに低速回転，たとえば N=2000，3000r.p.mの場合)。
また， 二次空気比 (k)の値は機関回転数が低いほど増加するが lmjd怖によってもかなり変
動している。
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線の変動もはげしくなるのでん/d明 =5程度が本実験範囲では最適であると云えよう。
の) ノズル距離 (α)
ノズル距離(a)の影響を調べる目的で α=0，0.5d町 1.0d叫および 1.5d叫の 4種類に変えて












(dn = 1.58 cm， d同 =2"，















1.=40 cm とし (d叫 =2ぺノス、ル径 dη=2.41cm， 1哨=






















































T s 1，d十(s/五)・tan(le/L~') 
ん2=77.-Ie1・tan(le/L:汗s7J-;
クランク室圧縮2サイクノレ機関におけるエゼクタ型排気管系の影響について 921 
の関係が与えられる。 また， シリンタ出口のインピータンス 12(= 1e1)は容積部の長さが短か
く，しかも閉端のインピーダンス五が∞と近似できるので
12(三 1el)二一ρ・a2/V，n=-s・L:/V，明 (3 ) 
で与えられる。 次に， ノス、ル前後のインピーダンス 1n1，1，2には (2)式と同様の関係が成立す
るがノス、ルの長さ(九)が短かいので tan(ln/L:)キln/Lごと近似すると
I-OLzI+(Wfh)(fJLF) 
dー ん .--ι1.(lnlL::r内議!/fn (4 ) 
となる。また，混合室千行部前後のインピーダンス I市1， 1叫 2および二次空気側管系前後のイン
ピーダンス 181ラ182の間にも (1)式と同様の関係
T ^ = _@-. 止血ん)・ta叫ん/L:J
叫 ζf市 -lm1・tan(lm/L:)十s/f，川










1"1二一(仏Hl，lO/ L:n I {川 lr/O/L:).c川 ，jL:)J (8 ) 
となる。また，拡張室前後のインピーダンス 1;2，182との間には拡張室付排気管系の場合に与
えたように





主 cot(l8/L:) + 一一 ← f市 {1+ (ldO/L~) cot (l，/L:)} tan (lm/L:)+ (lrlO/L:J j;nL: 
1 -(Vm/feL~') ・ tan(le/L:) 
・(ln/Li')+兵/f，ηfn tan (le/ L:J十 Vm/(j~L:)




4i削(ん十全 c叫 JLf)=Jわz ~'-'"... ¥"i5/"'_"e! I j~ λLf 
l-(Vm/feLc*)・tan(le/L.:-) 一 一・(lη/L:l十λ/f;，
n (le/Li)十Vm/(feLi)+一 ー 一一一一ナ÷十一一一 (12) 
よ二(百五皇国型生J壬立ー(二色)・(lη/Li)
n (le/Li十九，/)feLi ¥ fn ) 
となる。さらに，穴あき板のようにノズルの長さが非常に短かくんキOと近似できる場合には
一と式(主
8 ・c川 Li)+企削(山) L+tan (le/L;)十九/(LEL (日)





合には (fJβ) ・ co叫ん/L~')=O となるので拡張室型排気管系に対する算出式に， V/feL;および
(!s!fc)' cot (l，j L;)を省略すると段付型排気管系に対する算出式になる。
次にラ脈動効果に対する等価管長 (L:，)は， (12)式において V川 =0とし，さらにオルガン
バイに置き換えると
λ/π*¥， fm __"(岬¥. cot ( ・ls/L:p)+ 一一・ cot(γι /L:~) = i・V/(五LL)ん¥2 VS/~ep) 凡\ 2 -l/Yb[.LJep  
f 叩v) 削(~-一 ι




二-~ . V/(五L;v)十tm(Eん (15) 
となる。 よって， (11)式ラ (12)式および (13)式から排気吹出し効果に対するエゼクタ型排気管
系の等価管長 (L:;)が， (14)式および (15)式から排気脈動効果に対する等価管長 (L;p)が算出で
き， これら算出式はエゼクタ型排気管系の各寸度 (le，fe， ln， f町 V，ん，~n および l8 ， !s)を含
んでおりヲ これら諸因子の等価管長 (Li)に及ぼす影響を知ることができる。 上式はいずれも
図式解を用いればよいが，その計算もかなり煩雑であるので特定の因子の影響を定性的に知る
ためには他の因子を省略した近似式を用いても十分である。なお，計算結果によると排気管長






の機関回転数を求め， それを等価管長 (L:または L;p)と圧力伝播速度 (ae)との比 (Li'/aeor 
L:~)/ae) についてプロットしたのが図 49 および凶 50 である。














































(:i) 二次空気比(ん)に対する最適の混合室長さ (l川 LiZm/drn 子 5 および 12~16 の二つの範
囲が存在し，これも機!羽田転数に比例して増加する傾向がある。
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Some Remarks on the A前nelyConnected Areal Space 
Takanori Igarashi* 
Abstract 
An areal space Ai;a) is defined as an Iトdimensionalspace in ¥¥"hicb an m-dimensio江aiareal melric 
is endowed aρriori in the form 
S 二 jJJ;JjFMjduldu拙 with 戸 (p~)= (手)
over a region 01 the subspece V'"， given parametrically by .y'ニ二が(1[")
If a metric tensor gij can be constr江ctedalgebraically from the fundamental f1.lnction F(x， t) 
and its五rst:Iad second derivativ巴swith respect to p's， then the space is called to be of the sub悼
m巴tricclass. In the present paper， we adopt the normalized m巴trictensor as the metric tensor in 
a spacc of submetric class. 
The aim of the pr巴sentp呂!Jeris to characteri~e the covariant derivative with respεct 1.0 .r ln 
a special case. In 81， w巴五吋 thatthe ecmetric tensor L*:; is covariant constant wァhenthe space 
A.i，"') is 乱伍nelyconnected. 1n S 2， we reCjuire the nec日ssaryand su伍Cl巴ntconclition in order th旦t
1 (J2F 
th巴 m巴tricbitensor似 j，kl一一一 一inA.i，z' is covariant constant 
J，'" - 2 apijat'u 
S 1. The connection theory of the areal space has been discussed by many 
scholars.HO) We use the connection which has been de五nedby A. Kawaguchi and 
K. Tandai4) by means of the nor百 alizedmetric tensor σ・
σ乞j is de五nedas follows : 
(1. 1) 伽=(よ-L'tJ+ρ叫σαs， gasニ gり1り:1り;and =F2 
1 i)F 
where封三F 平fsatidesthεrelation 
(1. 2) ρ;ごめJσαIpjラ 。αFσsr:=-= ð~ 
and L:~=l勾J+ρ~Pj is the Legendreラsform of F. 
The covariant differential of the contravatiant vector X乙(ιρ)which is homo-
geneous of degree 0 in 〆sis in the form 
(1. 3) DXiニ X.Zih正lx"十X417Dρ;ラ
puttmg 
(1. 4) Xι|ん = X'; 7t -x';~r*~h +Xjl勺みラ X色|?=X1十CおXj，
where the notations ;k and :lmean e. g. X';k= i)X'j3x"， Xl;~=3Xij争:
波五十嵐敬具
※※ Latin indices r1.l!l over 1，丸"'，n; Greek indices over 1，2，ー ，11t(in S 2， especially over 1， 2).
(419) 
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We need two postulates: (1) Dg包jニ 0，(2) rふ=r;ik， then the connection 
parameters rづk and q，: satisfy the following conditions 
(1. 5) めj;k-gij;~r*ら =σhjr勺ら +σihr*~ik ， σり，?ニ σhjC~，~ 十 σi!1ιc;??.
Let us name Xijh the covαriant derivative of Xi with reゆectto x according 
to孔1.Gama8l. By means of (1.4)， we have 
(XU)，j=XU，jX23rth x::F*む;jp!-Xi;fr*~け-Xk;jr*l;， 十 Xhp*>Ch;j ，
(Xi ニ XI;L-X\j;~r*し十 X\;F勺h-xi;~rづh . 
Hen民 thecommutation of operators Ih and ;jfor Xi is that 
(1. 6) (Xijh);;_(Xlj)jhニ -X九ir九訂版:十xkr'LJ
=(djXK Xb，ipi)F九
Applying (1. 6) to the metric tensor gij， we have 
(σ付lre);j-(σμ;~)jh= ( -o:g/k - Ò~.gil-9付;:ρ!)rゴ
This relation give us 
(1. 7) (σ付;j)[h士 (o:;g/k+ò~σiZ 十 gi!c;~ρ!)r水斗;fL
because of 9吋ゐ=0from (1.4) and the postulate (1). 
The space in which the connection parameter rづん is inelepenelent of jゲSlS 
called an 4:所nelyconnected one. In such a space， r*~k;ï=O holds good. Thus， 
from (1. 7)， we have 
Theorem L 1. When the areal space is a伍nelyconnected， then the partial 
derivatives of the metric tensor 9 ijwith respect to 1ゲsare covariant constant. 
In his paperl1l， A， Kawaguchi has representeel the ecmetric tensor L *~j三LZ
ーグßg;öL;~ in the form 
(1. 8) LVニグ'g山 jnρk
In view of g"'jh =二4
(1.9) L i;jlh=V(abH+83051+Q吋;?ρ~)rネら;~nρf
=(σαrσlknρf 十 L~jp~+L*nρ;)r ネ jh，L
where we us記ethe not句ationLrぢ;-σグαF勺σikr;according tωo E. T. Dav吋le白s凶





From this fact， we can conclude 
Theorem 1. 2. When the areαJ学aceis aj，ゐzelyconnected， then the ecmetric 
(420) 
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tensor L *;~ is covαriant const仰 t.
~ 2. Let us consider an areal space A;) based on the area of 2-dimensionaJ 
surface ヱ包口Xi(U1ヲu2).
The metric bit仰 sor3) gij，kl is expressed in the form 
(2.1) 仇.7， kl ニ 4F2(LZlLL312+4LBlipi1ρij 十Pr~paρilpij).
In view of (l. 2)， on di旺erentiating9δrP;=gμp;' with respect to p~ ， and con-
tracting 9ぺwehave 
(2，2) L;~ = (σり -gd;ρ;ρj)g吋十γ:tめは:か?σrα
二 (σij-gδ，ρ;ρj)σαJ3+L*;j
血 akinguse of (l.8)， Substituting (2，2) into (2，1)ヲ itfollows that 
(2， 3) めj，kl二めkgjl-gilg;k+4F2L斗 m~(Lづm+4ρ2ρij).
The covariant derivative of 9り ，klwith respect to x is given from (2.3) by 
(:2，4) めi，kl"= 4F2 L水Ballh:(Lづjij 十 4ρ2ρ司)十4PL六時~:L *]1~jlh 
ニ 8PL*fmllh (L *;l~l + 2P}~ρjj) ， 
making use of 9り Ih二 oand ρ=0， 
Thusラ wehave 
τheorem 2. L ln the areal space A;;lラ itis necessarツ andsu(jicient thαt 
the巴crnetrictensor叫 isfiesL *:;jlh = 0 in order that the covaria;ηt de;的品切esof 
the悦 etricbitennsor gij，kl with respect to x's v側~ish ，
Corollary. ln A，;lラ thecovariant derivαtives of gJj，kZ with respect to x's 
℃側ishwhen a;ηd onlツwhenßi;~r キ14 二 o holds good， 
Because we can get from (2，4) that 
(2，5) σi.，klゐ=8PsUW刊誌dHL沼1+2ρZρm
by means of (1.10). 
From (2，5)， we can conclude 
τheorem 2. 2. When th巴 arealspace A;ご isaJfinely connectedラ thenthe 
γnetric bitensor 9ω、kl is covariant constant. 
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Abstract 
A pair of mutually cut-ωnjugate properties， whiじhare to be exclusively distinguished on any 
set of points， are五rstlydefinecl. By these properties a funclamenlaiιheorem is incluced ancl then 
some important investigations arc clevelopecl over ullra-functions of乱 set.
1. Set 1ヲunction
In this paperヲ bya set jimction we mean a non四negativeadditive function of 
a set; i.e. if f is a set functionフ forany two sets ]陛1 and ]U~ of points in a 
finite-dimensional euclidian space E， italways effects that 。C:JPl;U .:1'2) = f(ltLJ + f(既)-f(~~11 n 112) • 
If a set function f rnay， for any subset p'c及巴 beexpressed in the form 
f( F) = !0 f(P) 
PEP 
(1. 1) 
f isaη applicαtion in !J!; or， ifnot an application， an ultraて{unction.
In the previous paper1J the present author stated about the empiricist view 
of analysisラ throughwhich set functions may be observecl in new ways. In the 
empiricist theory of analysisラ ifthe relation (1. 1) were to be true， it ml叫， for 
any enurnerable partition (.:.1'Ikh~lム・ of J1'/， be that 
f(1tl) = J:f(凪)ヲ
which clirectly rneans that f is completely additive in JtL Thεreforeラ thata set 
function f is an ultra-function is equivalent to it that f is not everywhere corn同
pletely additive (in JYI). In the following， a reconstructive stucly of ultra幽functions
with some results 、willbe stated. 
z. Prindple of Cut-Approach 
For a given property T to be tested for a se仁 if
(V~lJIr， NCE) ((..M~N & Nct) [>Mc.t) 
T issaicl to be progressive， and if 
(vJtI， NCE) ((J1'I~JY & .'1Ic.t) [> .Nct) ， 
to be regressive. If it is， for any set .1，r inE， necessary that 
持組関谷芳雄
(423) 
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MctVMctj 
and if the relations及Cctand Mcq cannot simultaneously be observedラ thenT 
and q are said to be mutually cut-conjugate. Then the following fact is directly 
obtained by the de五nition:
Proposition 2.1. 1f Tω1d q are cut-conjugate pr.ψerties and T is regres-
sive (resp. progressive)ラ thenq isα1りrogressive(何学・ regr・'esive)ρroperty.
If T is regressive and q is progrεssive， making up a pair of cut開conjugate
propertiesラ andif 
B)ct， B，c及rand Mcqラ
then there may exist two sequences of sets (Bk) and (Ak) such that 
R)CB2C .園 CA2CA)C二及fラ
Bkct and Akcq (ん=1，2，.一). 
In this caseラ ifit is not that 
B= U B/c= n Ak=A 
we have 
A-B手void.
When Bcq， we may choose such that 
A2= A3 = ・・ =B 
so that A= B. When Act， we may choose such that 
B2=B3= ・一 =A 
so that A=B. Thereforeラ wemay， for the case of (2. 1)ラ supposethat 
Bct and Acq. 
(2.1) 
(2.2) 
In case of (2.2)， a set can be inse巾 dbetween A and B and it， of course， has 
one property of T and q. This being so， a trans-inductive mode may be de五ned
to reach a construction such that 
(VCεI) (B，ct) (I is a simple-ordered set of indices)， 
(VC， KεI) (c<K!>B，CB<)， 
(VAεA) (ムcq)(A is a simple-ordered set of indices)， 
(VA，μεA) (A<μi)A，:;2Aμ)ラ
and if B = U B， and Aニ nA" then we have one of the cases 
(i) Bニム or(i) Bct， Acq and (VG) (BcG [>Gcq). 
The case (i) can readily be turned into the case (i). In addition， in the empiricist 
theory，there must exist enumerable subsets of indices (Ck) and (ん)such that 
B ニ UBιk and A = n Ai.k・
(424) 
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Thus we have: 
Proposition 2.2. (Princ争leof Cut-Approach). 1f Tαnd q aJで cut-coju-
gate 戸ゆertiesand 1: is regアessive，and if M 亡q，then there exist t日 oenumerable 
sequences t:?戸、 subsets(B1.) and (A k)such that 
B1CB2C...cA2cA1cM， 
Bkct and A"cq (ん=1，2，.一)， 
ωld on denotingαs B= UBk and A= n A，o we have A=B. 
The set B obtained in the above， iscalled a T回cutof the set JtI， and then 
the sequences (B，) is called a cut-alゆroachfrom below and (A，) a cut-apρroach 




let us de五neT and q such that 
(Fcþ) 三 (f(F)~c) and (Fcq)三 (f(F)>c)， 
then T and q are apparentiy cut-conjugate and T (resp. q) is a regressive (resp. 
progressive) property. Soラ applyingthe principle of cut-approachラ wemay have 
cut-approaches (B，) and (Ak) such that 
BjCBzC .‘ CAzC;:;A1C]J;I 
f(B1.)ミf(B止 1) ~ c <f(A k+l) <f(Ak) (ん=1，2，…) (3.1) 
and if B二 UBkand A二 nA"， we can expect that Bニ A. In this caseラ iflim 
f(81.)二 sand lim f(Ak)=α， we have 
ß~c ミミ α (3.2) 
and inverselyラ ifc is an arbitrary value found in the relation (3.2)， the relation 
(3.1) is to hold on for the same sequences (B，) and (A，). Thereforeラ whens手仏
the state observed through the limiting procedure 
(Ak-Bj) (ム j→∞) (3.3) 
must give an atmospheric state in point that the limiting value of f(Ak - B j)is 
to be counted as equal to the positive numberα s despite of the fact 
lim (A，，-Bj) = void. 
So the state indicated by (3. 3) is called a cut-αtmoゅんerewhen s*α. 
If rQJ<f(P)くむ(三infinitesimal)for every point P in M， f is said to be 
ρowdelッin]Jf. If we demand s =αin (3.2)， itmust be that the sequences (Bk) 
and (Ak) are dexterously chosen to satisfy the condition. For this purpose， it
might be helpful to suppose that， in case of a powdery function f， the mass value 
(425) 
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fC2JI) > 0 should at any rate be thought as an accumulation of infinitesimal quati閑
ties f(P) (PE .1J1). Then， iff(N) > f(Il') ， by transferring points from _1y to ]1'， 
the difference of f-value might be decreased until it vanishes. Such a principle 
of transferring may be asserted as a generalization of the archimedian principle in 
arithmetic. In logical view of the matter， this principle may serve as a modal 
mediation between the independent descriptions: (1) (VPεM) (f(P)=O)ラ and(2) 
(vFC}j/[) (f(Ji')?;O) & fC2JI)>O. In effect， as long as (1) and (2) are the only 
premisεs， itseems almost impossible to induce any of the following facts which 
are very naturally expected: (i) if f(1YI) =∞， there exists a subset F of M such 
that 
0くf(II')<∞;
(i) in case of 0 <f(班)<∞， for any natural integer n， there exists a partition 
{.2J11， ~l'l; ， . ，.1l'In} of 1Yl such that 
f(.lJI) 
f(.2JI，) = f(~) 二… =f(JJI~) ェ一五一.
Howeverラ ifwe apply the above-mentioned principle or transferring， the state may 
turn out to be verγhopeful. Consequentlyラ wemight expect the following pro圃
position to be assertively obtained， except the accuracy of reasoning. 
Proposition 3. 1. (Princ伊leof Continuous Accurnulation). 1f f isα pow司
dery set function and 
。くcくf(M)哩
誌記'recxistsαsubset C of班 suchth叫
f(C)=c. (3.4) 
The subset C satisfying (3.4) is called a c-cut of the set JrI with respect to f. 
4. Cut-Probabilism 
By Proposition 3. 1 we insisted that， for any powdery set functionフ wemay 
have at least one c-cut for any intermediate value of c for any set lJI. However， 
this fact may not mean that any powdery set function is completely additive. For 
instance， let us take real numbers al to be equi-probable to occur in the real axis 
and de五nethe aleatory variable x as the occurrence of a real number x in this 
probabilistic construction， then the set functionπ(.1J'I) defined by 
π(斑)= Prob. (x E M) 
cannot be completely additiveヲ whilefor any value c such that 0 < c< 1 a set及Z
may be made existent to satisfy the relation 
π(斑)=c. 
In effect， ifM is the sum of the intervals 
(426) 
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(71フ刀十c)(71 = 0，土1，土丸…)
it may naturally be admitted thatπ(l1}=c. 
If f isa powdery set function and if 
及1;cM2c.. C及Iand U~， = JjI， 
then， on a c-cut C of the set ltr， we are tempted to suppose that 
?? ?







But， in point of fact， this relation is not always e旺ectedespecially depending on 
whether 
n (C-M k) = void. 
or not. Therefore， ifwe insist on any asymptotic approach， we shall work at the 
residual part n ( c一民)， and in effect we find a light in this partフ accompanied
by a new mode of reconstruction. 
Ifラ forany subset ]1' of M， the relation 
lim f(竺二!!!~)_ニ lim (lim点字自些j三里川
1c f(M-JtI，) k ¥ j f(JtI;-Mk) } 
is reckoned. as true， JtI is said to be regressively cut~ρrobabilistic in respect to f 
When f isa powdery set functionラ definedfor any set 1T such that (3k) (FCMk)ヲ
then， for any number b such that 
lim !(lt1.k) = s<b ， 
f may be extended through the additional dennition 
}(F)ニ limf( F n JtIk)十(b--s) lim (lim 五!，n(~三JE-Lハj f(Mj一風) / 
F being an arbitrary subset of及r.It Is readily seen that M is regressi¥ァelycuι 
probabilistic in respect to f and that 
f("/I') = f(E') (4.1) 
* vvhenever (計)(11'C M;J Howeverラ itmust be noted that a function f， which 
satis五es(4. 1)， Isnot uniquely determinable on the single condition 
f(M)=b. 
Soラ forthe pres叩 t，we shall restrain ourselves from supposing that any (non-
negativァe)set function may be found to conform to cut国probabilism.
1'v1atheηwtical Se羽は札山‘れ1the 1Mzぇγoγα抗 1孔st.Tech.， Hokkaido 
(Recei刊
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Contribution to Engineering Geometry 
Yukiyoshi Nagatピ
Abstract 
The purpose of this paper is to present a method through、;vhichis to be found th己areaof 
the portion of a circular cylindrical surface bounded by the intersection of a circular cylinder 
and a circular cone which are placed in a special positional relation. Here it is shown that this 
problem is to be solved by applying integral calculus to engineering geometry. 
1. Engineering Geometrical Consideration 
The case is here considered in which the vertex of a circular cone is on a 
right幽circularcylindrical surface and the axis of the right-circular cylinder and the 
axis of the circular cone do not intersect but are perpendicular to each other. 
Let the right・circularcylinder be positioned with its base plane paralleled to the 
frontal plane. The subscript F is used to denote the front view of a point.1l 
In the present paper the top view is excluded. 
Let the axis of the right圃circularcylinder be OC02' its radius be T， the vertex 
of the circular cone be A， the half of the vertical angle be ()， and the angle made 
by the axis of the circular cone and the horizontal plane be万・ When plane ~ 
perpendicular to the frontal plane and containing the axis AD of the circular 
cone and plane ~ determined by the point A and the axis OC02 are established， 
their frontal views appear as the chord AfiDp and the diameter A1}F of the circle 
O]i" respectively in Fig. 1. In the same figure， the triangle AtE}<FF is the frontal 
view of the right-circular cone with its axis AD. A plane which passes through 
the vertex A and makes the angle α(0豆α話。)with the plane ~ will generally 
intersect the circular conical surface along its two straight-line elements， viz.， 
generatrices AG1 and AG2・ Theintersections of these elements with the right-
circular cylindrical surface are the points Hl and H2 on the intersection of the 
circular conical surface and the right-circular cylindrical surface. Since the right同
circular cylindrical surface is developable， itis developed on its tangent plane 
through the point D. At the same time the intersection of the circular conical 
surface and the right-circular cylindrical surface is also developed on this tangent 
plane. This intersection shall be called a develορed curve in the following. 
キ永日平:令
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2. Param.etric Equations of Developed Curve， 
Area on Right-drcular Cylindrical Surface. 
Let the generatrix through the point D on the right-circular cylinder be x-axis 
on the tangent plane at D and for the x-axis the positive sense be to the frontal 
plane. As y-axis， we take a line through the point D and perpendicular to the 
x-axis on the above司mentionedtangent plane. In the following， for the sake of 
brevity， we use the same letter to denote a point on the sectional curve and its 
corresponding point on the developed curve. 
We consider五rstthe case when O<O~三(π/2)- 1)， 0<ザ<π/2. To find the 
coordinates of the point Hj on the developed curve， we use auxiliary elevation of 
the intersection of the circular cone and a plane wァhichis perpendicular to the 
axis AD and passes through the line segment HjHz on the right四circularcylirト
drical surface. Observing Fig. 1， we are to obtain the following equations as 




γ=2αr (0 三三 α ~O).
Also， we have the following expressions for the developed curve in the second 
quadrant: 
(2) 
x= -2rcos (α十可)cosαイ日nZ0-tan2α， 
γ=2αr (0三α三五0). 
Next， we sha11 find equations of the developed curve in the third quadrant. In 
this caseラ thoughthe angle αis generated by a clockwise rotation as is shown in 
Fig. 2， we consider it as being positive for convenience' sake. When 0孟α豆ぁ
from Fig. 2 the coordinates of the point H2 on the developed curve in the third 
quadrant are 
(3) 
x = -2rcos (万一α)cosαvtan2 0 --tan2長う
y=-2αr. 
(430) 
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AF 
When 万三玉α三(j， from Fig. 3 the coordinates oI the point H2 on the developed 
curve in the thircl quadrant are 




Hence we have the following equations for the developed curve in the third 
quadrant: 
(5) 
x = --2rcos (芳一α)cos a1tan2-(j _:-tan2α， 
y=-2αr (0三α壬(j). 
The expressions for the developed curve in the fourth quadrant are 
♂= 2rcos (布一α)cosα1tan2 (j -tan2α， 
γニ -2αr (0:;玉α語。). 
? ?
Now， since the area of the portion of the right-circular cylindrical surface 
bounded by the intersection is equal to the area bounded by the developed curve 
on the tangent plane， we shall五ndthe expression for the latter instead of the 
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and if we denote by S2 the area bounded by the curve (6) and the coordinate 
axes， then 
ト 4r2):cos (日)…山日仏
Hence we have 
日 =4771cos(α切 )+c叫 α)}…耐二五五2同
士 4ザ〆内Cω凹町布れ仰5回ωe
I ¥ Slnυ/ 10 ) 
工τ2πr2cos布smθtan 8. 
Consequently the area S to be found is given by 
S=2(Sl十S2)= 4πr2cos万sin8 tanθ. 
Finally， considering the case when (π/2)一η<8<π/2，0<万<π/2，we obtain the 
following result: 
S=8fzljJ ぢcos(a + 7J)cos a Itai/fJ二伽2αぬ
+ 1>OSい)cosa~tan2 。工函ぬ)
=寸4針ザ叶fμ2[s叫イ山ω仙S討sm山n
+叫s討ln川叩布ρ川cosω0ペ(l偲 (cos 8) 叫 m可刊十吋，vs函i函面記証記F丙2"ヲデ一五五が二而)川)リl 
(Received Apr. 20， 1966) 
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Studies on Production of Highly-reduced Briquettes from Powdered 
lron Ore by Means of High-pressure Briquetting following 
High-temperature Rec1ucing Firing in Succession (4) 
Effect of Briq uetting Pressureフ Quantityof Binder added and 
Moisturεin Raw Materials on Qualities of Reduced 
Briquettes from Magnεtic Iron Sand 
Akihiko Tanaka and Hiroshi Katayama 
Abstract 
After preceding reports， we studied e妊ectsof briquetting pressure， Cjuantity of binder and 
moisture in raw materials on Cjuality口freduced b了lqUεttesfrom iron sand， 
Results are as follmvs: 
(1) Although appli色dpressure for briquetting effects litle on compressive strength and degree 
of reduction of五reclbriquettes， green briquettes are too brittle to hanclle when low pressure below 
1，000 kgicm2 is applied， 
(2) Increasing of bincler Jowers degree of reduction and compressive strength. Therefore， 
suitabe quantities of pitch for binder are 1 to 35も.
(3) In early period of firing， briquettes are in a porous state because binder is burned away. 
In order to prevent this phenomenon， applying high briquetting pressure is effective. 
(4) Maximum percentage of moisture in green briquettes is 5 to 6% when briquetting pressure 
over 2，100 kgfcm2 is appIied. In this range， quantities of moisture have litle e妊ecton properties 






















K.K.伊達工場において磨1みされたものである。 その化学組成ならびに粒度分布は表 1，表 2
に示す。砂鉄は A，B 2積を使用した。 Aは幾分低品位で粒度が細かく， Bはこれに対して高
品位粗粒であるがヲこれはこの点を特に意、識して比較使用したものではない。
表-1 原料砂鉄の化学組成 (0/0 ) 
|成分
穏別 i
砂鉄 A I 山|山|川 9.19 3.12 1.24 I 2.87 I 8.27 
砂鉄 B 日 32 I 34.55 I 削 8 I 3.87 2.80! 0.61 I 3.39 I 9.68 
表-2 原料砂鉄の粒度分布 (%) 
250~325 I -325 








表 3 石炭およびピッチの工業分析値 (9"0) 
種 7日一EJ;}
































従来の成果より砂鉄石炭の基礎配合比を 80:20とし，これに 0，3， 5， 10%のピッチを添
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図-9は80:20: 3の基礎配合 5，000kgの製団庄のブリケットを 1，2500C，30 miu焼成した
場合の含水量による焼成ブリケットの還元度ならびに残留炭素量の変化を示す。還元度l土含水
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Studies on Production of Highly同reducedBriquettes from Powdered 
Iron Ore by Means of High-pressure Briquetting following 
High-temperature Reducing Firing in Succession (5) 
Consideration of Manufacturing Conditions and Qualities of 
Reduced Briquettes from Pyrite Cinder 
Akihiko Tanaka， Hiroshi Katayama and Hiroshi Tanaka 
Abstract 
For the purpose of manufacturing highly-reduced briquettes from pyrite cinder， suitable manu-
facturing conditions for highest qualities of briquette were studied by us. 
Results obtained are summarized as follows : 
(1) Briquettes with a degree of reduction over 90% are obtained from pyrite cinder， when 20% 
。fcoal is added. However， in addition to this percentag巴 ofcoal， bri吐uetteshaving maximum com開
pressive strength can not be obtained 
(2) 15% coal addition is suitable for obtaining maximum strength 
(3) The greatest trouble in manufacturing the reduced briquettes from pyrite cinder is that it 
causes numerous cracks upon五ring. This results in lowering strength and consequently in pul-


























として御提供いただいた。 この硫酸浮の粒度を調査したところ +10メッシュから -325メッ
シュまで、広範囲にわたって重量的にほぼ-様な分布状態を示した。














表-1 供試硫酸浮の化学組成 (70) 





0.93 I 0.41 
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表-2 夕張炭の工業分析値 (%) 
29 I 40.04 I 50.56 I 8.11 I 7，745 
表 3 原料配分比一覧表
硫酸浮[夕張炭|ピ .ノ チ
90 10 3 
85 15 3 
80 20 3 



























ないろいろな問題を起し重要であるので， 以下 100~200 メッシュの硫酸淳を原料とした場合
について簡単にまとめて記述することとする。
a) 石炭を 10%配合した場合; ブリケットの表面は 1，2000C，60 minで多少の溶融がみ








では 30min， 1 ，2000 および 1，2500C では 15minラ 1 ，3000C では 5~15 minの間であった。
c) 石炭を 20%配合した場合; ブリケット表面の溶融は 1，2000Cおよび 1，2500C では
60 min， 1ヲ3000Cでは 30min以上焼成した場合にわずか認められ， 1，300oC， 60 minでは溶融
による変形が観察された。したがって亀裂の再融着は一般に不十分であった。また 1，1500Cお
よび 1，2000Cでは 60minフ 1，2500Cでは 30min， 1ラ3000Cでは 15min以上焼成した場合に相当
な焼成収縮がみられ，激密なブリケットが得られた。
d) 石炭を 25%配合した場合; 焼成条件にかかわらず表面の溶融はまったく認められず
またほとんど収縮しなかった。亀裂はほとんど発生しないが，非常に脆弱でとくに表面がはく
離しやすい状態にあった。
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図 6 耐圧強度におよ iますがu支条件二の影響


















































































図 9 焼成時間による内部組織の変化 (XlOO) 







各条件で焼成さわしたブリケット中より 1例として硫酸伴の粒度 100-200メッシュ， 石炭
配合量20%，焼成温度 1，2500Cの条件で得られたものを選ひ.焼成時間による組織の変化を顕





















(2) 石炭の配合量が 15%以下のブリケットは低温ヲ 短時間の焼成では良好なブリケット
が得られるが，高温で比較的長時間焼成することにより再酸化を受けて表面から溶融が起りつ
いには流動変形するにいたる この状態では耐火材をはげしく溶食するので注意を要する。









(6) 適当な焼成条件は石炭の配合量によって変化し， 15%配合では 1，2000C，15~30 min， 
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Studies on Production of Highly-reduced Briquettes from Powdered 
Iron Ore by Means of High-pressure Briquetting following 
High帽temperatureReducing Firing in Succession (6) 
Consideration of Manufacturing Conditions and Qualities of 
R巴ducedBriquettes from St己εlmakingDust 
Akihiko Tanal王aand Hiroshi K乱tayama
Abstract 
For the purpose of manufacturing highly-reduced briquettes from steelmaking dust， we studied 
a most adequate manufacturing condition. 
Results are as follows : 
(1) Green briquettes manufactured are generally brittle because al particles of steelmakng dust 
are extremely fine 
(2) Even at a somewhat low temperature五ring，reduction proceeds most rapidly when steel-
making dust is used， and briquettes with high iron content and high degree of reduction are obtained. 
(3) Briquettes from this mat巴rialare also apt to cause small cracks and to pulverize 






















は表 1のとおりである。 粒度はとくに調査しなかったが同所で'f:t0.5μ 以下が大半を占める
と報告している。
表←1 転炉iダストの化学組成(%)
土eI FeOI Fe203~竺_I~~三 I~I旦[亘竺 Zn ¥ c 
65.86 i 3.37 I伺 41! 0.76 I 0.98 i 0.08 0.05 0.15 I 1.77 1 0.18 0.56 0お






粒¥長一 -7i水 分|海発分|固定炭素 j 灰 分
必~100 メッシュ 1 副 33臼 43臼 21倒
100~ 150" 1.29 40.04 50.56 8.11 
~150" 2.07 沼 29 40.08 25.56 
;fli結剤としては前報9)と同ーのピッチを 100メッシユ以下に粉砕して使用した。
以上3者の配合比はダストが高品位でありまたヘマタイト系のために結合酸素量が多いこ
とを考慮に入れ， 砂鉄の場合に最適とされた 80・20:3のほかにさらに 75:25: 3についても
実験し比較検討した。
製団法，焼成法は既報3)とまったく同じであり， 2，100 kg/cm2の静庄で 17mmX 17.4 mm 

































a) 1，150oC， 30 min 







b) 75: 25: 3 
焼成条件; 1，200oC， 30 min 
石炭粒度; 48~100 メッシユ
964 [l)中章彦・片山博
凶 1は石炭配合量 20%，石炭粒度 48-100メッシユのブリケットについて焼成温度の差
による変化を比較したもので， a)は 1，1500C，b)は 1，3000Cでともに 30min焼成した試料で
ある。 1，3000Cで焼成したブリケットはよく収縮し表面は黒灰色であるが， 1，150oCでは表面に
褐色部が散在し収縮が十分でない。
図 2は石炭配合量の差による変化を比較したもので， a)は 20%，b)は 25%配合であ







































以上の結果をみた場合， 48~100 メッシュおよび -150 メッシュの場合比較的激密なブリ
ケットが得られ， 中間粒の 100~150 メッシュの場合焼成崩壊したことは不円然、に感ぜ、られた
ので，これらを切断し内部の状況を観察した。図 4 はその写真である。 a) は 48~100 メッシ







a) 48~100 メッシュ石炭 b) 100~150 メッシュ石炭
図 4 焼成ブリケットの断面肉眼組織
















図-5 は 48~100 メッシュの石炭を 20% 配合したブリケットについて焼成温度別に還元反
応の進行を示したものである。 1，2500C以上の温度ではほぼ 15minまでに還元反応が終了し，
さらに長時間焼成しても還元度はわずかしか上昇しない。 1，2000C以下では 30minまでかなり
大きな還元度の上昇がみられ， 反応速度におよぼす温度の効果を示している。 しかし 30min 























20%配合の結果と比較して図 6に示す。 図にみるごとく，石炭を 25%配合したブリケット
の還元度は 20%配合より 5minの焼成では高値を示すものの， 15min前後で逆転し，さらに
長時間になるとわずかではあるが低くなっている。
次に石炭配合量の適否を知る目的で図 6の試料について残留炭素量を分析し， その結果
を図一7に示した。残官炭素量ははじめは急速に， 15 min 以後は徐々に減少し，還元反応の進
行にほぼ対応して変化している。石炭配合量の相違による変化をみると 25%配合では 1，250oC，
30 minの焼成条件において 5%近い炭素が残存し，明らかに過剰配合であることを物語って
いる。 20%配合の場合は当然前者よりかなり低い値であるが， 同一条件でなお約 1%残存し
(460) 
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全鉄量i土焼成条件， 石炭配合量によって変化するが， 48-100メッシュ石炭を 20%配合



















































48~ 10メソ三ノユ /'1 
100卜一一 一 一 l一一
|タスト 厄決 ヒてソチ討し，










の2者を比較した結果を図 10に示す。いずれも石炭の配合量は 20%ラ焼成温度は 1，2500Cで
ある。 5min焼成では双方ほぼ同じ強度を示すが，その後の強度上昇は徴細石炭の方が非常に
(462) 
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(2) 焼成問の還元反応はきわめて急速に進み， 1，300oCでは 15miuで約 90%の還元度に
達する。また 1，2000Cでも多少反応の進行はおくれるがフ 60min以内に約 90%となる。
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Studies on Production of Highly-reduced Briquettes from Powdered 
Iron Ore by Means of High-pressure Briquetting following 
High-temperature Reducing Firing in Succession (7) 
Consideration of Manufacturing Conditions and Qualities of 
Reduced Briquettes from Mixture of Iron Sand 
and Steelmaking Dust 
Akihiko Tanaka， Hiroshi Katayama and Hiroshi Tanaka 
Abstract 
For the purpose of the increasing iron content in the reduced briquettes from iron sand， we 
studied the variation of the qualities of briquettes by adding steelmaking furnace dust. 
Results obtained are summarized as follows : 
(1) Increase in dust addition lowers strength of green briquettes， but with 30 to 40% increase， 
briquetes are considered to be usable in practice without trouble. 
(2) Addition of dust increases degree of reduction and strength of五redbriquettes if the particle 
sizes of coal and iron sand are suitable. 
(3) An adequate addition of dust is efective in order to prevent the pulverizing of briquettes 







1) 生ブ リケッ トの強度が相当低く，このハン ドリングに特別の配慮が必要である。
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種 目リ ~一一一一一 | 
砂鉄 A 1 0 
B I 0.6 



















高圧製団，高視還元焼成tJi!Hによる粉鉄鉱より高還元度ブリケッ lの製造に関する研究(第7報) 973 
粘結剤として使用したピッチは JIS規格ピッチコークス用であり，組成その他詳細は前
報4)に記したので省略する。これも -100メッシュに粉砕使用した。
以上鉱石， 石炭， ピッチの配合比は従来の研究結果より 80:20:3に一定した。本報では
この鉱石 80に砂鉄， ダストを各割合で混じたものを使用しラその影響をしらべた。
成形法は既報とまったく同じで 17mmX 17.4mmゅの円筒状のブリケットを作製した。成
形圧はこのプリケット 1個あたり 5，000kgで，これは 2，100kg/cm2に相当する。なお，生ブリ
ケットの強度の測定には比較するため 1，000kg， 3，000 kgの圧をも使用した。
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Forerunners of Puritanism 
N aoshi Koike 
Abstract 
Through the many years of human histories th巴rehave been many varied fortunes of many 
nations and races. Among them two cases are of special sign凶cance. One is Israel's founding of 
an independent nation after they were led out of slaver}ア fromEgypt by Moses， the man of faith， 
a thousand and one hundred years B. C. The other is that of Puritan England， seel王ingfor freedom. 
of faith， laid the foundation of the United States of America in New England. Although there was 
about three thousand years of disparity betwe巴nth巴setwo histories， we cannot but llotice one 
fundamental common fact betw巴enth巴setwo. That is， that bolh were of the same spirit， seeking 
for freedom of faith， and that faith became the foundation inεstablishing separate independent 
coulltries. Here， 1 wish to trace some forerunners of the Protestant Reformation， their Puritall 
b乱ckgrounds，their influence to later ages， and experiences in which they paid with their lives for 
the freedom of their faith 
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1. INTRODUCTION 
At first glance， itseems that there is no relationship between the freedom of 
faith and the establishment of an independent nation; but yet there is a deep 
inevitable relationship between the two. That which gives real freedom to man 
is faith. From this faith， spiritual independence is born， and only those nations 
that hold such an independent spirit can build up true social and political indepen-
dence and still retain them. Freedom of faith is different from the so-called free-
(475) 
982 Naoshi Koike 
dom of religion where man is free to believe any religion or not to believe any. 
Freedom of faith is freedom given by faith. It is not we who choose a God 
whom we believe; but God who chooses and seizes us and lets us be His people. 
In this wayラ throughobeying God， man can be released from a1 earthly and 
human restrictionsラ especiallyfrom the yoke of sins committed within himself， and 
hereby man is given true freedom and indep己ndence. Such is the freedom of faith 
shown through the Bible; it is the freedom sought by 1srael in old times， and by 
Puritans in modern times. Only a nation who sought such freedom could really 
become a free and an independent nation; and only through such a nation could 
a really free and independent country b己 built. These histories solemnly teach 
each of us personally a great lesson on the importance of a nation's basic idea of 
God， faithラ andhumanityラ especiallyunder the existing state of the world. 
2. ISRAEL'S EXTRICATION FROM EGYPT 
Concerning 1sraelラ althoughthe 1sraelites were slaves in Egypt， they always， 
above a1， sought freedom of faith. Mosesラ therepresentative of 1srael， requested 
Pharaohヲ theking of Egypt: “Thus saith Jehovahラ theGod of 1srael， let my 
people go， that they may hold a feast unto me in the wilderness."l) The meaning 
is that Moses demanded freedom for the children of 1srael to go into the wilder-
ness and worship their God. The king of Egypt was very stubborn and would 
not easily comply with such a request. Egypt in those days was the center of 
a material civilization， a country symbolic of the world mind， and a great world 
power and influence. 1t could per・hapsbe compared to the similar position of the 
United States of America in the world today. 1S1羽 1had been taken prisoner by 
Egypt; and Pharaoh， tyrant kingヲ cruellyt1匂dto prevent the bright future of 
1srael's freedom. Moses， however， made it his consistent aim to obtain a freedom 
of faith for 1sraelタ andhe would not concede a point; and yet it was neither by 
means of diplomacy nor violenceラ butonly through simply leaving himself to the 
guidance of God in seeking for this freedom of faith. Thus， in this wayラ Moses
extricated 1srael from Egypt， aided by the providence of God; and in doing so， 
he came to 1乱ythe foundation oi the 1sraelite nation. It is worthy of notice that 
in saving this slave nation， Moses五rstrequested“the freeclom of faithヘbefor己
asking for improvement of livelihood or political :freedoffi. Above al he sought 
“the kingdom of God and his righteousness"ヲ andfor that reason， 1srael receivecl 
釦stthe salvation， from Goclラ anclthen later also the freedom of livelihood and 
independence of government. “But seek五rsthis kingdom and his righteousness， 
and al these t1由19Ssha11 be yours as well.刊の This becamεa fact for 1srael. The 
samεthing is found to have happened in Puritan hisory. 
3ゆ羽1HATlS A PURITAN? 
Puritanism was a pan of Protestantism uneler the influence of Luther and 
(476) 
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Calvin. Especially it was a part of Calvinism， which was in action in England 
and the United States of America in the 16th and 17th centuries. The Puritans 
did not necessarily be10ng to one sect or group， but they a1 bore the same spirit， 
generally called “Puritanism". Consequentlyラ menand women had in fact existed 
with a Puritan faith before the name was invented; and there will probab1y con・
tinue to be Puritans long after it has ceased to be a common epithet. In this 
sense， who the五rstPuritan was and who may prove to be the 1ast are questions 
one need not try to answer.3) 1n Eng1and， the 1eaders of the Reforrnation were 
Puritans; and in the United States of America its first founders were a1so Puritans. 
1n modern Eng1and and the United States， the mo1'al backbone and the spiritual 
influences of these nations had their origins in Puritanism. Tracing the descent 
of the Puritanism which chiefly exists in Calvinismラ itbecame the religious policy 
of Queen E1izabeth. 1n 1558ラ shebecarne queenラ andaccepted P1'otestantisrn; and， 
as ru1e1' of the count1'Y， she secured a position for herself at the head of the 
Church of England， with the Act of Sup1'ernacy and the Act of Uniformity. At 
the sarne tirneラ sheunified the forrna1 service in the national church systern and 
requested a1 her nation to obey it. But although accepting Protestantism officially， 
it stil retained rnany Catholic traditional and forrnal usages in the practical wo1'ship. 
1t had a good deal of political a伍liation，and was not always a pure reforrnative 
rnovernent based only on Protestant doctrine. For that reason， those who wished 
to be thorough in the Protestant service cou1d not be satis五edwith that of the 
national church systern， and wanted to reform it into a pure and genuine faith. 
They were， consequently， called Puritans b己causethey sought pure faith and pure 
worship. 1n the beginning it was a contemptuous nicknarne given to Non-con-
forrnists and Presbyterians， but later it becarne a general term.4) 
"No greate1' rnoral change eve1' passed over a nation than passed over England 
during the years which parted the middle of the reign of Elizabeth from the 
rneeting of the Long Parliarnent. England b三carnethe people of a book， and that 
book was the Bible. 1t was as yet the one English book which was familiar to 
every Englishrnan; it was read at churches and read at horneラ andeverywhere its 
words， as they fel on ears which custom had not deadened to their force and 
beauty， kindlec1 a startling enthusiasrn."5) 
"The strength， of the Puritan cause lay in the middle and professional class， 
rather than among the srnall t1'aders 01' the gentry; and it is in a Puritan of this 
class that we五ndthe fullest and noblest expression of the new influence which 
was leavening the ternpe1' of the time. Milton is not only the highest， but the 
cornpletest type of Puritanism. 日islife is absolutely contemporary with that of 
his cause.円 6)
羽ThatPuritans sought五rstof a1 was freedom of pure worship based on the 
Bible， that is the word of God and faith based on each individual's conscience. 
Their central thoughts we1'e: individual personal dignity and responsibility for 
the individual's spirit that is connected directly with God， righteousness by faith 
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and supremacy of conscience; and they pushed formal institutions away. The 
self-awakening of the freedom of man's will was the bottom of their thought and 
action. Man is requested to resolve to defend his spirit， obey the supreme order 
of God and fight against the devil. The Bible for them was the highest authority 
for their faith and salvation. Therefore they believed that the Bible should not 
be restricted by human institutions or ecclesiastical authority， but should be searched 
to find the truth contained therein through each person's conscience， since the 
Bible consistecl of the words of God， and not of man. In accorclance with this 
principle， a man should be permitted to study the Bible inclividually， willingly， and 
independently without ecclesiastical absolute authority; moreover， al individuals 
should not need a system of priestly ranks between God ancl man， because each 
one was believed to be under the immediate guidance and control of God， and 
capable of being directly saved by God. 
"The Puritans were protestants a outrance， and the name is sometimes ex-
tended to embrace those Christian sects or schools which manifested the protestant 
spirit even before the Protestant Reformation. Puritanism in this generic sense， as 
'strictness of living ancl simplicity of worship'-Christianity in its pristine purity， 
and opposed to fleshly and worldly compromise， as well as to ecclesiasticism， ritu同
alismフ themultiplication of sacramental mysteries， and the elaboration of dogma-
is a recurrent phenomenon in Christian history."7) 
The “universal priesthood" was their faith. This faith， however， was not 
peculiar to Puritans; this was the same principle of faith already macle clear 
through the New Testament， especially clearecl up through the gospel principles 
as explainecl by Paul: “A man is justifiecl by faith apart from works of 1aW."8) 
Thusラ theprinciple of the faith was eternally established. The one who can save 
man is God， yesラ itis only God. Thereforeラ salvationdoes not depend on any 
type of ceremony or institution which man has settled. Herewithラ God'sabsolute 
sovereignty and grace were made clear with which man can be saved only by 
believing， obeying， and accepting the grace and gift of righteousness given by God 
through Christ. “And not as through one that sinnecl， so is the gift: for the 
judgment c紅neof one unto conclemnation， but the free gift came of many tres-
passes unto justi五cation. For if， by the trespass of the one， death reigned through 
the one; much more shall they that receive the abundance of grace and of the 
gift of righteousness reign in life through the one， even Jesus Christ."9) 
This is a contrast of judgementラ ofAdam， and of the grace of Christ; and 
also a contrast of death and life. There is a great di旺er百 lcebetween death and 
life. Adam's fal brought death into the world; and Christ through his righteous司
ness、madea new life possible. In a word， man enters morality through faith. 
"Now that no man is justi五edby the law before Godヲisevident: for， The righteous 
shall live by faith.円 10) The Puritans requested such faith; they never pressed 
noveltyヲ butrequested only the faith that was no more than the faith that had 
already been given through the Bible. They simply and purely requested freedom 
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of faith based on individual conscience and purity of worship; for this reason， 
they feared neither persecution nor suppression. 
This fact made them to be Puritans and made the spirit of an Eng1ish nation 
pure， and it became the foundation to estab1ish the Puritan England， and a1so the 
fundamenta1 1ife to establish the United States in New Eng1and. Of course this 
does not mean that the United States from that time on has a1ways been ruled 
by this Puritan tradition in America. 
4. FAITH OF THE PILGRIM FATHERS 
AND THEIR INFLUENCE 
1n autumn of 1620 the Pilgrim Fathers landed on the New Con由紀nt，across 
stormy seas， in order to get to the place where they cou1d worship God with 
freedom of faith. The party consisted of one hundred and two members on the 
Mayflower， a sailing boat of a hunclred and eighty tons. Seventy three of these 
being men of which thirty four were adults， twenty below the age of twentyラ and
nineteen employeesヲ andtwenty nine women， of which there were eighteen 
wives， eight young girls and three maids.1l 
1n the spring of 1608ラ themembers of the Scrooby Churchラ agroup of Sepa-
ratists crossed to Holland from the River Humber， near Grimsbyラ ona Dutch vessel 
engaged for the purpose of escaping cruel persecution. Upon receiving increased 
persecutionフ theywere led by John Robinson unti1 they finally reached Amsterdam 
in safety. They removed to Leyden in 1609， and made that place their homes.12 
From there they planed to migrate to the New Continentラ hopingfor realization 
of their goal. 
"We are well weaned，" wrote their minister， John Robinson，“from the de1icate 
mi1k of the mother-country， and inured to the di伍cultiesof a strange 1and. The 
people are industrious and frugal. We are knit together as a body in a most 
sacred covenant of the Lord， of the violation whereof we make great conscience， 
and by virtue whereof we hold ourselves strictly tied to a1 care of each otherラs
good and of the who1e. 1t is not with us as with men whom small things can 
discourage." Returning from Holland to Southampton， they started in two small 
羽田lesfor the new 1and: but one of these 500n put back， and on1y its companion， 
the lV!ayflower， a bark of a hundred and eighty tons， with forty-one emigrants 
and their fami1ies on board， persisted in continuing its voyage. 
The litle company of the “Pilgrim Fathers，" 1ater generations loved to call 
them， landed on the barren coast of Massachusetts at a spot to which they gave 
the name of Plymouth， in memory of the 1ast Eng1ish port at which they touched. 
They had soon to face the 10ng hard winter of the northラ tobear sickness and 
famine; even when these years of toil and su日eringhad passed there was a time 
when“they knew not at night where to have a bit in the morning."131 
"On December 21， 1920， when the Pi1grims began coming ashore at Plymouth， 
they had a1ready committed an act as momentous as any that lay ahead of them. 
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Aboard ship they had signed the Mayflower Compact: '¥Ve. . solemnly and mutu司
a11y in the Presence of God-covenant and combine ourselves... into a civil Body 
Politic.ラ Theypledged full obedience to al decisions made for the general good 
1n e百ectラ thissimple document established democratic sεlf-govemment， with church 
law as the sole code and constitution of an incorporated business community. 
Thus was created the first Biblical Commonwealth in New England."14) 
This thought and institution was accepted not on1y in the Plymouth Colony， 
but also latεr in the 1aτge Puritan settlement in Massachusetts; and also司 inthe 
Declaration of 1ndependence drafted chiefly by Jefferson， who was much influenced 
by the political thought of John Locke (1632-1704)， so that Jefferson had Puritan 
tradition in the b:Jttom of his mind. And we can also see its fundamental thought 
in the constitution of the United States and LincolnラsGettysburg Address. There-
fore， the thought of the American revolution was originated in English Amεncan 
Puritanism in the 16th and 17th centuries with rationalism al1d enlightement of 
the 18th century joined together. 1t is broadly known that modern democracy is 
the child of the Reformation. 
(1) “When， in the course of human eventsラ itbecomes necessa吟T for one 
people to dissolve the political bands which have connected them with anotherラ
and to assume among the powers of the earth the separate and equal station to 
which the laws of nature and of nature's God entitle them， a decent respect to the 
opinions of mankind requires that they shoulc1 declare the causes which impel them 
to the separation.円15)ー Theseare important words Wh1Ch clear up the meaning of 
the declaration and the foundation of 1tS thought. 
"We hold these truths to be self-εvident: That al men are created equal; 
that they are enclowed by their Creator with certain unalienable rights; that among 
these are 1ife， libertyヲ andthe pursuit of happiness;... deriving their just powers 
from the consent of the goverened.一円16)_This is central thought of the declara-
tion， insisting rights and duties of mankind. 
“We， thereforeラ theRepresentatives of the United States of Americaラ...appeai-
ing to the Supreme Judge of the world for the rectitude of our intentions， 
solemnly publish and declare that these United Colonies are， and of right ought to 
be， Free and 1ndependent States... with a firm reliance on the protection of Divine 
Providence， we mutually pledge to each other our lives， our fortunes， and our 
sacred honor.ラ円7) The Dεclaration of independence is a crystallization of actual 
experience 1n the history of the Unitcd States; and as far as its ideas are con-
cerned， 1tis a Union of Puritanism and rationalism. 
(2) "Weァ thepeople of the United States... promote thc general welfare， and 
secure the blessings of liberty to ourselves and our posterityラ doordain and establish 
this Constitutiol1 for the United States of AmerIca."18) (Preamble， the Constitution 
of the United States of America).-Th1S shows the fundamental idea of the sover-
eignty of the people and would be based upon the idea of the puritan mind with 
indivァidualfreedom. 
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(3) “Four score and seven years ago our Iathers brought forth upon this 
continent， a new nution， conceived in Liberty， and dedicated to the pτoposition 
that al mell are created equaL... that we here highly resolve that these dead shall 
not have died in vain-that this llation， under God， shall ha可ea new birth of 
freedom-and that， government of the people， by the peopleラ forthe peopleヲ shall
not perish from the earth.円 19) (Lincoln's Gettysburg Address). 
Calculating Irom November of 1863 when Lincoln addressedラ fourscore and 
seven years ago was the year of the declaration of independenceフ 1886and it 
expressed the Puritan spirit therein since the Pilgrim Fathers. 
5. FO~{ERUNNERS OF THE PURITAN 
Apart from the name "Puritan"， some men had puritan faith long bdore the 
Reformation， as 1 mεntioned in the beginning of this article. Their numbers were 
not always many， but they were evidently the forerunners of the Puritans in the 
respect that they requested freedom of faith and purity of worship. 
(1) Thirty Weavers in England. 
1t is reported that around 1165ラ thirtyweavers in England were interrogated 
at an Oxford Religious Conference. These peop1e were reported to bεthe五rst
persecuted Christians for the freedom of faith who believed in the triune Godラ the
Bible， and only a real church; but they were banished out of the city after being 
sentenced as heretics because they did not have a regard for sacrament nor priest司
hood ancl later died from recciving strokes of the 1ashフ andfrom exposure to the 
colcl.20) 
(2) Richa.rd Rolle 12締-1349)
Rolle became a hermit at the age of 19 at Hampoleフ nearDOi1casteラ :mdwas 
famed for the rest of his holy life. He wrote the "Prick of Conscience吋 bothin 
English and Latin and became a forerunner in clearing up corruptーム品川 2]) 
(3) William of Occam (1300 '[-1349 01" 50) 
Occam， an English schoolman， was known as ihe “Invincible Doctor竹 because
he helped the Franciscan group ¥vho fought against Johannes XXIII. He aJso 
fought against the Popeヲsworldly and secular control in Italy ancl Bava工la.
Owing to this he was expelledラ buthe clid not change his conviction to the 
very end. “He was one of the chief thinkers of his age and he gainedラ byhis 
defence of nominali呂田 against realism the name of Prince of Nominalists. He 
was also the authm・ofthe philosophical pr包cipleknown as Occam's Razor. In 
logic he restored induction to its place as tlw handmaid of dectuction."22J "The 
three most profound and original of the schoolmen -Roger Baconラ DunsScotusラ
and William of Occam were followed by a crowd of teachers hardly less illustrious 
in their day， such as Bungay， Burley， and Archbishop Peckham."22ノ
Occam did dot shrink in his enthusiasm from attacking the foundations of the 
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Papal supremacy or from asserting the rights句 ofthe civil power 
(4) John Wycli酪 (c.1320-1394) 
The greatest forerunner of the Reformation in England， of courseラ wasJohn 
Wycliffe. He became the harbinger of the Reformers not only in England but 
also the harbinger of Luther and Calvin on the Continent. John Huss (c. 1373-
1415)， a Bohemian reformer， showed the deep influence of Wycli丘e，and became 
a big stimulus in the Reformation in Germany. This was about one century and 
a half preceding the generation of Luther. Wycli宜ewas indeed the moming star 
of the Reformation. 
"Wycli妊ewas bom at Hipswell， near Richmond in Y orkshire; he was educated 
at Balliol Collegeラ Oxford，of which about 1360， he became master... He became 
parish priest at Fillingham， Lincolnshir・e，in 1361， and later held the same position 
at Ludgershall， before being given the living of Lutterworthヲ Leicestershire，in 
1373.門 21) He was excellent in Mathematicsフ scienceand philosophy， and especially 
gave his life to the study of the Bible and theology. At Oxford he knew no rival 
in philosophical disputations; and as a lecturer he drew immense audiences of 
studentso 
However‘his special character was one of seeking evangelical truth based on 
the Bibleラ ratherthan in philosophy or theology. He had an insight into many 
of its fundamental weak points through his use of scholasticism， and through 
scholastics he reached to gospel truths which the Bible itself had showed. He 
had confronted the medieval with the modem thought in his mind， and in the 
end， eVemgelical truth gained a victory in him. In Oxford they called him “Doctor 
Evange1icusヘandin these words， his true character is vividly revealed. The 
chm‘ches at that time， of course， were a1 “Catholic" in system， in which they 
had a Pope as chief who controlled and restricted people not only in the religious 
world， but also in society， government， economy， civilization， thought， and in the 
1ives of people in al Europe. 
The amount of the “annates" i. e. the五rstfruits of a benefice and sacred t拡
that is commission for priests' induction etc. to the Vatican are said to be five 
times the amount of taxes charged by the English King戸 Thedissolute life of 
the Pope and leaders at the Vatican would have been above our immagination if 
we were to see them today. They were able to do this with the money which 
they had collected. As a result， simony i. e. the crime of buying or selling ecclesi-
astical preferment increased. Besides this， priests collected money from the general 
people under various pretexts. For instance: pardons， dispensations， and indul-
gences etc. Fees of registration of divorce， contractヲ one'sdying wish， and baptism， 
etco were a1so part of the church's income. Because of this corruption of the Pope 
and chur・ch，Wycli旺ehad to decidedly五ghtagainst themラ comparingtheir corrup-
tions to the truth of the Gospel according to the Bib1e. He claimed that foreign 
priests， as the Pope's agents， who wanted to collect money from English people 
should be banished from England in order to stop the flowing of English riches 
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into Rome. Thus， his assertion was approved by Parliament and also among 
influential persons. The Pope's greed and his unjustified imposition had violently 
aroused the English nation from antipathy; and Wycliff's insistence had appealed 
forcefully to the English nation's patriotic sentiment. 
“The attack of Wycli旺ebegan precisely at the moment when the Church of 
the middle ages had sunk to its lowest point of spiritual decay. The transfer of 
the Papacy to Avignon robbed it of much of the awe in which it had been held， 
for not only had the Popes sunk into creatures of the French King， but their 
greed and extortion produced almost universal revolt. The claime of first fruits 
and annates from al ecclesiastical preferments， the assumption of a right to dispose 
of al benefices in ecclesiastical patronage， the imposition of direct taxes on the 
clergyラ theintrusion of foreign priests into English livings and English seasラ pro-
duced a五ercehatred and contempt of Rome which never slept til the Reforma-
tion. "26) 
Through his "De V eritate Sacrae Scripturae"，“De Domino Divinoぺand“De 
Ecclesiaぺetc. Wycli旺emade the fundamental distinction clear between the true 
church according to the Bible and that of people accustomed to call. He said that 
the real church is only one， its chief being Christ. He bravely fought for freedom 
of the gospel which Paul and Luther fought for with the“Righ teousness through 
faith". "1 am not ashamed of the gospel， for it is the power of God unto salva-
tion to every one that believeth; to the Jews五rst，and also to the Greek. F or 
therein is revealed a righteousness of God from faith unto faith: as it is written， 
But the righteous shall live by faith."271 From this point of view， itis clear 
that Wycli旺ewas a Puritan before Puritans and the greatest forerunner of the 
Reformation. 
"1n 1378， Wycliffe started his momentous translation of the Bible into English; 
not only does the completed version rank as the五rstEnglish prose classic， but its 
translator's labours confirmed him in his belief that the actual words of Scripture 
should form the criterion of al Christian doctrine."281 
In 1382， the New Testament had been already completely translated by him， 
with which English people could， for the first time， read the Bible in their native 
tongue. It was an epoch-making event for them. The Old Testament had been 
completed in cooperation with Nicholas Hereford， his friendラ in1384. “An earlier 
translation of the whole Bible， in part of which he was aided by his scholar 
Hereford， was being revised and brought to the second form， which is better 
known as“WycliffeヲsBible，" when death drew near."却1 This English Bible be-
came the powerful arm which he recaptured from the church and its priests， and 
he gave it to the hands of the people. Through this English Bible he could 
prove truths concerning the gospel not only to the scholars and priests， but also 
to the whole nation. “明Tithan amazing industry he issued tract after tract in the 
tongue of the people itself. The dry， syllogistic Latin， the abstruse and involved 
argument which the great doctor had addressed to his academic hearers， were 
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suddenly flung aside， and by a transition which marks the wonderful genius of 
the man the schoolman was transformed into the pamphleteer. If Chaucer is the 
father of our later English poetry， Wycli百eis the fath己rof our later English 
prose. "30) 
"With the formal denial of the doctrine of Transubstantiation which Wycliffe 
issued in the spring of 1381 began that great movment of revolt which ended， 
more than a century after， in the establishment of religious freedom， by severing 
the mass of the Teutonic peoples from the general body of the Catholic Church. 
The act was the bolder that he stood utterly alone. The University， in which his 
m自uencehad been hitherto all-powerful， atonce condemned him.円31) “Hedied Dec. 
31， 1384 and was buriec1 at Lutterworthラ butby order of the pope his remains 
were subsequently disinterred and bumed."32) vVycli妊ewas a man of great intel-
lectual powers， supremely honest and quite fearless， and his doctrines enc1ured 
because they were the outcome not of passionate prejudice， but of growing con-
viction on the living words of the Bible. 
(5) Lollard 
The word ‘'Lollard"， was said perhaps to have come from “lollen" or“lullen" . 
1t probably means much the same as“idle babbler，" and was the nickname of 
contempt with which the orthodox Churchmen gave as an insult to their assail-
ants.3) Wycli旺ehad organized the Lollard movement， an order of poor preachers 
called “the Simple Priestsぺwhichwas aimed to improve the evil ways of the 
Church. Their coarse sermons and long cassock-like dress we白reliable to be ridi-
culed by t出hecle白1
master's doctrines. This movement developed so rapidly that their opponents 
said: “Every second man you met， was a Lollard"， they complained. 
Since Wycli旺edied， his work was succeeded to the Lollarc1s， which he st訂 ted;
and these groups spread al over the country and were called “Bible men"， because 
they tried to build their faith and lives on the Bible which is God's words. 
They represented the Puritan characteristic revolution and opened the way of 
the Reformation. We see that the English Reformation was not merely influenced 
by Luther and Calvin， since the appearance of the Puritan movement had an older 
and deeper history. “On the whole， the nation， in any case more formally than 
profounc11y pious， adhered to orthodoxy. Lollardy， the last decline of vVycliffe's 
scholastic attack 150 years earlier， playec1 no part in the Reforma1Ion.円34)
They were Nonconformists， or Separatistsヲ orIndependents， and they believed 
the simple Gospel based on the Bible itself and sought the genuine faithful life 
which was bom from their belief. Quali五cationsas preachers， for them， ¥vas only 
receiving the summons from God directly， following the dictates of their conscience， 
not from men， neither through man ;35) they did not need any system or hyper-
bolical ceremony which the Church established. 
1n this senseラ theLollard would have been the same type as the Mukyokai 
(Churchless) movement in Japan today， which was originated by Kanzo Uchimura 
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{1861-1930)， a remarkable Christian reformer，361 and the writer of HOW 1 BE-
CAlv1E A CHRISTIAN， which was translated into several European languages 
and gained more earnest readers and sympathizers overseas than in Japan， especially 
in Germany and Switzerland. 
(6) Piers Plowman 
“Piers the Plowman" is said to have been written perhaps by William Lang幽
land (c. 1332-c. 1400) about 1362. This poem is a dream fable， and in regards 
to the apologue would be equal with the “Divine Comedy" of Dante (1265-1321)， 
and the “Pilgrim's Progress" of John Bunyan (1628-1688). It was one summer 
morning in May and the poet slumbered sleeply by the side of a brook， in the 
Malvern Hillsラ anddreamec1: 
In a somer sesoun whanne softe was the sonne 
I shop me into a shrouc1 as I a shep were; 
In abite as an Ermyteラ unholyof werkis， 
百時γentewyc1e in this worlc1ラ wondris to here 
But on a恥1aymorwenyng on恥1alvernehilles 
Me befel a ferly， of fairie me thoughte; 
1 was weryラforwanc1rit，anc1 wente me to reste 
Undir a brooc1 bank be a bourne side， 
And as I lay anc1 lenide and lokide on the watris 
I slomeride into a slepyng， itswiyede so merye. 
Thanne gan I mete a merveillous swevence， 
That I was in a wildernesse， wiste 1 nevere where; 
Ac as 1 behelc1 into the Est， an heigh to the sonne， 
1 saigh a tour on a toft triyely imakid; 
A dep dale benetheラ adungeoun therinne， 
With depe dikes and derke and dredful of sight. 
A Iair feld ful of folk fand 1 there betwene 
Of alle maner of men， the mene and the riche， 
l九iorching and wandringe as the wor lc1askith.37) 
(A. Prologue. 1-19) 
In the dream the poet sawラCorruption; Lac1y Holy Church appearec1 anc1 
talked teaching of love and truth. Lady Meed appeared and triec1 to get marriec1 
to Falsehood; however， she was protested by Theology and was on trial before 
the King's court. In the court， there appeared Conscience， Reason anc1 Love as 
witnesses. . . The Seven Deadly Sins convertec1 their sins and went out to search for 
St. Truth together. Then Piers Plowman came and taught the way to the truthラ
preaching high regard of labor， sympathizing with poor farmers who were oppressed 
and he became a spokesman for them.38i 
1t satiriz疋dthat the true pilgrimage shoulc1 not go to the big cathedral in 
Canterbury， but to the castle of Truth， and thεir guide should not be priest nor 
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clerk， but the Pious Ploughman who is labouring hardily with his hands in the 
島ld;and the pardon of sin should not depend on the indulgence or formal cere-
monres. “He it is who bids the knight no more wrest gifts from his tenant nor 
misdo with the poor. Though he be thine underling here， well may hap in 
heaven that he be worthier set and with more bliss than thou.... For in charnel 
at church churles be evil to know， or a knight from a knave there. The gospel 
of equality is backed by the gospel of labour. The aim of the Ploughman is to 
work， and to make the world work with him. He warns the labourer as he 
warns the knight. Hunger is God's instniment in bringing the idlest to toil， and 
Hunger waits to work her will on the idler and the waster. On the eve of the 
great struggle between wealth and labour Longland stands alone in his fairness to 
both， in his shrewd political and religious common sense. In the face of the 
popular hatred towards John of Gaunt， he paints the Duke in a famous apologue 
as the cat who， greedy as she might beラ atany rate keeps the noble rats from 
utterly devouring the mice of the people. The poet is loyal to the Church， but 
his pilgrimage is not to Walsingham， but to Truth; he proclaims a righteous life 
to be better than a host of indulgences， and God sends His pardon to Piers when 
priests dispute it....円却j
(7) Geof王reyChaucer (c. 1340-1400) 
Chaucer opposed the hierarchy of Catholic churches by a tacit consent. In 
his “Canterbury Tales勺 hesketched a good Pur・itancharacter in "a poor priest in 
a town". This priest was poor， but a learned man， and rich of holy thought and 
work. He taught of Christ's Gospel and the Twelve Apostles; moreover， he 
carried out his teachings in real life， and his mission was guiding people to Heaven 
through holy words and good examples.40) 
“A good man was ther of religioun， 
And was a povre Persoun of a tounヲ
But riche he was of hooly thoght and werk. 
He was also a lerned man， a clerk 
That Cristes gospel trewely wolde preche. 
Hise parisshens devoutly wolde the teche， 
Benygen he was， and wonder diligent， 
And in a adversitee ful pacient，...叫1)
(8) John Huss (c. 1373-1415) 
Huss was bom the son of a farmer in the south of Bohemia， finished the-
ology at the University of Prague， and was made dean of the philosophical faculty 
in 1401 and rector in 1402. He was also the preacher of the Bethlehem Chapel， 
and in charge from 1400. 
From the deep inftuence of Wycli旺e，he steadily and continually insisted reform 
upon the doctrine and system of the Roman Church which was distorting the 
teachings of the Bible. He was known as a man of noble character and sincere 
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life， receiving the reverence and a旺ectionof the people. He was strongly tied 
with the Bohemians， who wished to have freedom from the Holy Roman Empire、
control. 
He was also an ardent patriot; his reformative movement was supported by 
King Wenceslaus， the university and general public. In 1410 he was forbidden 
to preach and in the following year ordered excommunication by a papal buil; 
but the general public took side with HUSS.42) 
In 1412ラ whenJoannes XXIII sold indulgencesラ aimingto collect the war funds 
to put down the king of NaplesラHusshotly spoke against it. Taking this oppor哩
tunity， laymen believers banded together around him; and it expanded into a social 
movement. In that year he was excommunicated and banished from Prague. He， 
however， undauntedly continued his preaching and retired into the country to devote 
himself to writing 
In 1414， he received a friendly gesture from the emperor Sigismund， who 
o旺eredhim a safe-conduct if he would attend the “Council of Constanceヘcalled
to restore unity in the Church. Relying on the emperor's good faith， Huss 
accepted， but no sooner had he arrived at Constance than he was arrested as 
a heretic.43) At the Council he realized that the “safe-conduct" had only been 
the emperor's treachery. “He was condemned， and burned at the stakeョ July6チ
1415.... His death arroused indignation throughout Bohemia which led directly to 
the Hussite Wars. A man of the greatest sincerity and courage， he is esteemed 
by al Protestants as the forerunner of Luther and one of the五rstto protest with 
honesty against the corruptions that abounded in the Church."44) 
(9) Girolamo Savonarola (1452-1498) 
Savonarola was born at Ferrarra， ltaly and became a Dominican monk in 1474， 
against the will of his parents， who wished him to become a physician. By the 
time he was living in Florence in 1490， in the monasterγof San Marco， his 
passionate hatred was not only to the world but also to the corrupted situation 
within the Church. In 1486， he became a very popular preacher since he possessed 
a magnetic personality and a power over words. 
He soon became a leader of the city of Florence; whichラ atthat timeヲ was
almost a new city， and his Puritan spirit was exempli五ec1in the "Bon五reof the 
Vanitiesヘtoburn the fleshly things. However・， in 1495ラ thePope forbade him to 
preach in public; and after disobeying three papal injunctions to repair to Rome， 
he was excommunicated in 1497. Although he was again in the ascendant， in 
1498ラ hewas again forbidden to speak in public by the Arrabbiati， the Medici 
party. By Savonarolaラscontinued attack against the Pope， the Pope五nallygave 
the order that he must be silenced. After horrible torture， he was found a heretic 
and on May 23， 1498， he was hanged and then his body was burnt. Savonarola's 
i也nt句er問es討tlay on the Reformation within t出heChurch mor陀ethan on the problems of 
the do凹ct仕n凶ne.4戸伍町5) “ Hiおss討ln即1犯ce臼I
the fact t出ha批the wa邸sable e肝ve印nfor so shor此ta time to hitch the wagon 0ぱfso many 
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thousands to such a distant star."46l 
6. CONCLUSION 
The simple faith of only faith， not keεpmg a孔 eyeon its result， isreal pure 
faith. “A man is justified by faith apart from works of the la¥v"，47l is deepラ strong
and solid faith. This faith， at五rst，gives pea臼 tothe beIIevers. Through this 
faith， the forerunners of the Puritanism and the reIormers of the Reformation 
attempted to overcome the world; when they found the following words in the 
Bible， how did they embolden in their reformative works? J(αpd同おτルキ以明
寺町κおαuα ，;);)!.) /(O，Jμ01/， キfidtざいων.43)-(andthis is the victory that hath overcome 
the warld even our faith.) Before the五ghting，they have already overcome the 
world at even any sacrifice in their faith圃“Therighteous shall live by faith.り49)
would have stricken them in the bottom of their spirit like an eiectric shock. The 
Reformation was not only a reform 01 Christianity itself， but also that of a new 
life to al human affairs-industry， commercδ， artsラ literatm司e，moralityア andeduca-
tion etc.‘ in the whole of Europe， the world at that time. It had rose with the 
study of the Bible itsεlf by the forerunners and the reformers of the Reformation. 
So we might say th:lt the Reformation came about by the Bible it:弓elfrather than 
by WycliffιCalvin 01' Lutherラ etc. A small copy of the Bible has the greatest 
strength to reform mankind and nations as well as each individual spirit. 
To be a heroic Christian for humanity and righteousness， itis not always 
necessary to pass through any set of ceremonies or to sign any form of doctrines， 
but genuine and pure faith in God is one thing needful， and a1 other good things 
would follow as necessary consequences.5DJ 
Through the faith of Lutherラ anew Germany arose which produced Hegel， 
I乞antand Goethe; through the faith of Wycli百台 and Calvinラ England produced 
Cromwε11 and the United States produced ¥Vashington and Lincoln. When a man 
concentnetes a1 his attention on Jesus and his Cross， his thought will become 
unified and obtain freedom al1d strcngthラ hisspirit will come to life again and 
be able to stand alone in the universe. Buしwhatare today‘:3 Chτistian Churches 
and so・callεdChristians? 
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Thought and Faith of Kanzo Uchimura 
Naoshi Koike 
Abstract 
As people know， befor巴 VYorld War I the Japanese Christian churches werεchiefiy under the 
rule of the American infiuence of faith， thought， system and money. Theseじhurches，however， 
cooperated with the Japanese government during the warラ while“Mukyokai"(the churchless church) 
which was originated byア KanzoUchimura， 1861-1930， fought against the war， was put under much 
persecution and was violently blamed as a national traitor， and hypocrite or heretic， nol only by 
the general public but by so-called church men as wel1. Some of them were put in prison for 
a long time only for the reason that they advocated peace for humanity. This fact， however，日fter
the war五nishedwas known to the American missionaries and at their headquarters in their mother-
land. Often some American university presidents and professors wrote and requested some infor-
mation from me about the thought and faith of Uchimura. Haying studied him that much proves 
that they too have an interest in Uchimura 
Foreign missionaires must h旦vespent qmte己namount of money on Japan in the past; however 
they should have recognized that the result w且snot very big in number ancl quality. Perhaps they 
wer巴 surprisedto know that the “churchless church" group stood strongly and independently for 
the truth of the gospel itself without money， system， or any oonnection whatever with churches ancl 
missions. They believed in a strong God， and so they were strong. They believed that God was 
free， and so they became the advocates of human freedom and righteousness. UchimurーがsassocJa-
tion of Bible study was of such a communion， not fearing men but fearing God. Today， itis estimated 
that there are about 50，000 members in Japan、1¥"110 have the indwelling of th巴 Spirit，and who 
are living the life of κoW(J)via. Is such an association the true iKKえ百σia，the living Body of Christ 
shown in the New Testament? 
1n the五rstplace， believing G口dis obeying God in truth， and obeying in truth means that the 
believer offers his life to God. The relationship between God and believer must be life and i{e， 
because the believer offers his own life. God must be a living Life. Who would offer his own life 
to a lifeless， dead thing? The gospel is not a lawア ofcommandments contained in ordinances， but 
a law of the spirit in Christ Jesus. 
On this point， there was nothing half-and-half for Uchimura. He kn巴wthat the church has ils 
own merits， and， in fact， he helped churches a great deal although the church did not help him. 
He experienced various facts in the modern Chris(Ian churches with which he could not agree. 
These churches were petri五巳dlike social parties， and had no burning五refor the conversion and 
truth of the gospel， or courage in faith to fight for righteousness and humanity， and as its result 
Uchimura consequent1y had to cut off his relationship wアithal the existing church巴s，and he firmly 
slood alone as a strict， independent evangelist offering himself at the risk of his own life. 
Faith for Uchimura was the new life in Jesus Christ which could never be confined wiihin 
certain systems or creeds.lJ The creed in itself is not the end or object of faith， and {or Uchimura 
to live was Christ 
Here I would consider， from his writings， what the thought and faith of Uchimura were， and 
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Kanzo Uchimura was the son of a typical Japanese warrior family. In March， 
1874ラ heentered the Tokyo Foreign Language School to study English and in 
August 1877 joined a group of young boys to go to Sapporo Agricultural SchooL 
The school had been established in 1876 one year before he entered. William S. 
Clark of Amherstラ Massachusetts，was its acknowledged educational leader， who 
had left Sapporo in Apri1， 1877 after eight months' remarkable Christian contri-
bution. So， Uchimur咽adid not get direct contact with Clark in Japan. It was， 
howeverラ atSapporo that he came to accept Christianity under the strong influence 
left by Clark; and in December， 1877， he signed the“Covenant of Believers in 
Jesusぺ2) a remarkable document written by Clark In July， 1881 he graduated 
from Sapporo Agricultural School with honors and delivered on commencement 
day a speech entitled “Fishery as a Scienceラアノ which deeply inspired al the 
audience and a dead silence fel over the hall 
In September of 1885， he entered Amherst College to study Christianity 
under the spiritual influence of its noble president， Dr. Julius H. Seelye. Through 
Seelye， Uchimura grasped firmly the profound faith which was the source of al 
his strength.4) During his stay there， he studied Greek， Hebrew， the history 
of science and the problem of the relation between science and religion. He 
graduated from Amherst in 1887 with a Bachelor of Science Degree 
After his return to Japan in September 1888， he became the provisional head 
teacher of "Hoku-etsu Gakkan門 (amission school) in Niigata， but in December of 
the same year， he resigned the school because he could not agreee on the Christian 
education with the Congregational missionaries therein. Since then many heroic 
incidents came-“Lese聞majeste円 5) at the Tokyo Daiichi Koto Chugakko (present 
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Tokyo University)， where he was lecturer， when he refused to pay homage to the 
1mperial signature attached to a copy of“1mperial Rescript on Eduation"6); his 
advocacy of pacifism before and after the Russo-Japanese War， was strongly against 
national public opinion ancl he was violently blamed as a national traitor. Many 
times stones were thrown at house by narrow-minded patriots but he never changecl 
his conviction and opinion. He founded Churchless Christiantiy，7) for thisラ church-
men have stigmatizecl him as a heretic and a church-clestroyer. He was not 
a church 0伍cial，but a laymanラ aplain Christian who had no formal organization 
but unity in Gocl， and his work was strictly indepenclent. Persistently he aclvocated 
the necessity of “Re四reformation"of Christian Religion， for， as he said， the Refor-
mation of the Sixteenth Century was“an arrested movement". 
Uchimura's life had， like an ellipse foci， which he himself expressed as "two 
Js"8)~ Japan and Jesus. They were his "two lovers" al the days of his life. For 
the one loverラ Japan，he severely fought against Western materialism and American 
mammonism. And for the other loverラ Jesusラ hebattlecl bravely， against the 
ecclesiasticism， because of the truth of the Gospel and pure faith. His heart revolved 
around the two dear names， and he experienced that one had strengthened the 
other; Jesus strengthened and purified his love for Japan， ancl Japan clarifiecl and 
objectivised his love for Jesus. 
From 1900 until his death in 1930， he devoted his life to writing ancl publ-
ishing“Seisho no kenkyu円 9) (The Bible Study)， and conductecl Sunday lectures on 
the Bible，五rstat his house at Kashiwagi， Tokyo， and later with an ever桐growmg
number of audiences whose attendances ranged from between 700 and 1000 people 
in a large hall in the center of Tokyo，10) ancl again in a hall bui1t next door to his 
house. The hall was always closely packed and silence reigned over the audience. 
Uchimura was the son of a samurai and his behaviour was always tinged with its 
spirit. 1t was the real fruit of Christianity engrafted onto samurai stock， and 
Uchimura was the instrument which God used for His glory. 
2. The Faith of the Pilgrim Fathers 
The following is the essential point of Uchimura's talk on Feb. 11， 1821， at 
Imaikan， his Bible hall next door to his house at Kashiwagi， Tokyo. ¥Ve heard 
this talk directly from him. 1 will try， as much as possible， a word-for帥word
translation : 
Last yearラ 1920，was the 300th anniversary of the fearless crossing of the Atl司
antic Oceanラsrough waves in a small 180 ton vessel by the famous Pi1grim 
Fathers. Enthusiastic anniversary parties were opened here and there in related 
countries such as England， Holland， France， and the United States of America. 
There had to be a deep reason for this action， because such a small number of 
common people and infantsラ about100， called such international attention after 300 
years of time. Truly， the cause of the United States of America existing today 
depenclecl on the brave action of these few courageous laymen believers. Ancl its 
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influence broadened to a1 parts of the world， and today， even we Japanese can not 
say that we do not owe anything to them. The English Premier， Lloyed George， 
said praisinglyラ“ThePilgrim Fathers are the apostles who conveyed the freedom 
of faith to the New W orld." 1t is truly so， but to say just“freedom of faith" is 
not enough. Political freedom， commercial freedom， freedom of thought and a1 
that is callecl freedom is owed to these few Christians. 1ndeedラ althoughthe 
numbers are few ancl wealむ ifthey truly clid act in faithラ theycould accomplish 
eternal works. 
If so， what did the Pilgrim Fathers believe in? They believed on1y the common 
things Christians ought to believe. They wereラ五rstof a1 enthusiastic Christians. 
For themラ whichas the Poet Milton said: “Religion is man's chief concern." 
No interference from men or power of this world， and the desire to worship 
accorcling to the dictates of their consciences， was their五rstobject in migrating to 
the American Continent. For them， political freedom or economic success were 
only a means to secure the freedom of faith. On that point， they were entirely 
di百erentin their nature from other immigrants of that time ancl from today's foreign 
immigrants. Todayラ thetalk on migration is to gain economic interest. Apart 
from other countries， Japanese immigrants to America or the South Sea's develop-
ing areas， are of course， seeking for economic， materialisticラandcarnal objects. But 
the Pilgrim Fathers sought Gocl， and dicl not seek gold. 1n order to serve Gocl 
freely， they hacl to take a bold risk. For that they dicl not fear damage， or even 
cleath itself. A large number of them in fact died because of it. For Godラ faith，
and eternal 1ifeヲ theythrew everything away. Like Abraham who left Ur of 
Chaldees and went to Canaanll) in order to worship the true Goclラ soラ thePilgrim 
Fathers could not stand the spoiled and oppressive Church of Englancl. Repressing 
their tears， they left England and stayed in Holland， and at 1ast landecl in barba-
rous America. Abraham and the Pilgrims both immigrated by faithラ andthe result 
for both was eternal. There is no eternal ，¥アorkaccomplishecl without first believ-
ing in Gocl. If that is the caseヲ whatwas the faith of the Pilgrim Fathers which 
completed such a great work? 1t is harclly unclerstandable for modern people， 
especially for the modern Americans園 1nthe五rstplace， the Pilgims dicl not see 
Gocl like moclern people see Him. They were not accustomed to portraying Gocl 
meekly and saying that Gocl is simply love. 
Their Gocl was the Great Egoist of the Universe. Therefore， they clid not 
ask for blessings from Gocl but on1y wanted to obey the will of Gocl. They were 
"servants of the Lorcl円 12) as Paul was. By killing their own will， they wanted just 
to obey Gocl's holy will. They believecl that they dicl not have to care whatever 
they came to be as long as they coulcl praise the name of God. Therefore， they 
had the courage and the patience which moclern people clo not know. There was 
nothing to fear for them in the worlcl because they dicl not care if their spirits fe1 
to hell as long as the name of God was praisecl. Not their own request for free-
clomラ butonly the realization of the holy will of Gocl. As they advanced with 
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this aim， there was no hard obstacle， neither mountain nor sea. 1t is a big mis幽
take to treat the Pilgrim Fathers as champions of freedom and see them the same 
as we see those of this world、srevolutionalists or social reformers. From the view 
of Marx or Kropotkinラ thePilgrim Fathersラ thebuilders of the United States， were 
a gang of superstitions司 agang of slaves. They would feel great disgust if they 
could hear the praise given to the Pilgrims by modern people. 
1n the second place， the Pilgrim Fathers were different from modern people; 
and they were especially entirely di旺erentfrom the modern Christians of the 
United States of America， for they did not try to influence or control this world， 
but they tried to fight against the world and tried to prove their faith to the 
world. They did not v，.in a large number of people or increase in power， making 
the whole world as a holy country of God. Obeying the clear word of the Bibleラ
and believing that “they were strangers ancl exiles on earth門ヲ13)they yearned for 
a heavenly country from afar. Their church was not a church to win this worlcl 
ancl bεcome its masterヲ butthe church was to fight against the world til tho endラ
as true Church militants. 
They believed precisely the words of the Apostle James: “Do you not know 
th3t friendship wIth the world is enmity with God? Thereforeぅ whceverwishes to 
be c. fr台ndof the worlcl makes himself an enemy of Gcd."14! They五rmlybelievεd 
that this world was an enemy uf God because it went against Gocl; so， making 
p出 cewith the world was to go against God. Thereforeラ theynever comp工omised
vvith the world. That wa，) reason why they were abhored first by kings， 
ministers， a羽七olenation， and even bishops of Anglican churches， and believers. 
They were narIOW and so-caliεd unadaptable people. Thus， they feared God and 
feared not the ¥vorld nor men. Though they may even have had the whole world 
as their enεmy， they believed that they did not neec1 to fear because they needed 
only God as thcir friencL They were indeec1 clif日cultcustomers to deal with. 
They wereフhovvev己主フ incorruptible and purely trustworthy people. When England 
10st thεmヲ the;ア 105ttheir best part. Anclラ strangelythey who h吋 theworlcl as 
their εIleluyラ changedthe world thoroughly for the better. Today， the people of 
England and the United States who praise their contributions are those who have 
entirεly different faiths from them. If the Pilgram Fathers were here today， they 
would esteem modern peopleラ especiallymodern church men to be the enemies of 
God. Today， however， their enemies do not stop praising them. Those who had 
this world as their enemy， hac1 influenced the c1eepest and had bettered it. 1t 
would be called a paradox of f:uth固 1tis a wonder， but it is a fact. 1n direct 
oppositiorし thereis nothing more harmful to the world than modern churchmen 
who would compromise with the world as a friend. Time changes the traitor into 
a patriot， ancl it makes the destroyer of churchεs their benefactor. The Pilgrim 
Fathers were of this kind. Todayラ thechurchmen of England and the United 
Stat曲目ememonzmg the great achievemonts of these faithful heroes and they 
are building the grave stone of the prophets whom they themselves killed. The 
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Pilgrim Fathers had their own churches too. 1t was only the church of the五rst-
bom who could be enrolled in heaven"，151 which was clearly written in the Bible. It 
was a group by itself which was called and chosen by God. Therefore there was 
no institution that man had organized. There was no bishop， no presbyters， no 
festivalラ orceremonyラ exceptin serving God in the Gospel and in the spirit of each. 
From what they believed there was a church where true believers could gather 
together. That is， there was a church because there were believers， not that there 
were believers because there was a church. That was why they were not approved 
in the long run by the then English society which layed stress on the church as 
an institution. Trulyラ thePilgrim Fathers were believers of the Churchless Church 
300 years ago in England. While churchmen were Unionists， they wεre yet 
Separatists. They believed that separating from the church was their duty to 
God. Through these few numbers of Separatistsラ theChristianity of England and 
the United States was completely changed. Who can say that separation is a bad 
thing? vVe must not forget that Christianity was a Separatist organization from 
the五rst.
3. Short Essa ys 
Uchimura used to write his short essays on his faith and thought in his 
monthly “Seisho-no-Kenkyu" (The Bible Study)， which gave comfort and strength 
to its readers. Following are some translations. 
1) The Way of Man and the Way of God 
The way of man is like that of snowラ whiteand cold. Thεway of God is like 
the sun， shining and warm. Being clean handed is good， but it can not overcome 
shining. The warmth of the righteousness is called love. れ1e must stop just 
being righteous men but should become Christians.16 
2幻)The God of Trir凶I
My father iおsGodラ tha瓜tiおsラ ourLo印rdJesus Chris叫tラsFather. My mother is 
God the Holy Spirit， that is， my comforter. My brother is Jesus Christ， who 
is the atoner of my spirit. I do not feel a bit lonely though 1 am alone in this 
world as I have this father， mother and brother. I have al my comforts in the 
God of Trinity.171 
3) One Who Knows Me 
One who knows me is only God and he who knows God. He who doesn't 
know God doesn't know me. That is even reεardless of my parentsラ brothers，
sisters， wife or children. All who don't know God donラtknow me. They are 
strangers to me. They do not have any relationship with my spirit.18 (Matthew 
12: 48-50.) 
4) The Reason to Love Our Enemies 
If I am in God， and God is in me， then one who hates me， hates God. And 
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one who hates God and him as his enemy is to be pitied and not to be hated. 
The reason why we love our enemies is because our power is so much greater.19) 
5) God's Way of Education 
God sent me an enemyラ andadded injuries to me. God also showed me the 
way to overcome these lilJuries， showing the rightcousness and love of Christ. If 
I had not been in juriedラ 1might not have been able to understand the love of my 
God. My enemyラsil v;ァilbecame an opportunity to call in Godラsfavor. Experi-
mentally God conveys His holy will to me. Through my enemy's snares， angerラ
and hateラ 1was able to test the love of our God. 1 am to be thankfu1.20) 
6) The Way to Be a Great Man 
1t is a big mistake to think that a great man is he who does the big things. 
The great man is he who is faithful in small matters. Because of faithfulness in 
small matters， itmakes him great丸.vhenthose small things are piled up. A litle 
soul is nothing but乳 liarヲ cheaterfor everything. He wants to make everything 
perfect but does not exert himself for it. That is why in his whole life he cannot 
complete even a thing. If you wish to be a great man， itis very easy: “Wha醐
tsoever your hand fincls to doラ cloit with your mightぺ21) The sincerity itself is 
the great thing. If you work in everything with sincerity， even though you wish 
not to be greatラ youcan not help but be it. Formerly there was never a great 
man unless he was五rstsinccre.2~) 
4. Helping for Vi.Uage Life 
Uchimura helped the poor village ife in Yamagata Prefecture where he went 
to teach the Bible. Recently， lVlr. Daido Shoji， a director of Sangyo-Shinko 
Company brought and showed me over 10 letters which were addrcssed to 1¥11二
Kichiji Okuyama from Uchimura. (Mr. Okuyama， was a disciple of Uchimura and 
Mr. Shoji is a relativεof Mr. Okuyama.) 1n one of the lettersラ datedNov. 4， 
1909 Uchimura mention吋 thathe wanted Mr. Okuyama to keep Uchimura's article 
from the "Kobe Chronicle". Uchimura sent the following article to the “Chronicle" 
for farmers in Numasawa， a sub-division of Higashigo， a remote vi1lage ni Yamagata 
Pref. The articleぅ vvrittenby Uchimura， was very much welcomed by the editor; 
andラ analysingit in cletail， the editor published a long essay in order to advise the 
government to lightcn the burden of taxation for the farmers. Uchimura reported 
to Okuyama in his letter dated Oct. 14， 190223) that the essay would deeply arouse 
public opmlOn for a1 the farmers in Japan. 
VILLAGE LIFE IN JAPAN 
T 0 the Editor of the “Chronicleぺ
Sir，-I hope the following may be of some interest to you 
Numasawa is one of four αzas which constitute the mura of Higashigo in 
Yamagata Prefecture. Aza is properly a village， and muraヲ thoughetymologi・-
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cally "village" is now more properly“townshipヘbeingan administrative section 
comprising a number of azas or collection of families. Numasawa， then， isa village 
of 120 families with a population of 800. They possess land valued in the Regis司
tration 0出ce"，t something over￥ 30，000. 
Besides the food they consumeラ theb旦lance岨sheetof the village is somewhat 
as follcws:ー
INCOME 
From tobacco leaf 





For t乱xesof a1 kinds 
円 τicepurchased to supply dεhClency grown . 













That is tod日ly，a community of 800 men and women司 workinghard almost 
everyday in the yearラ has 1eft only Y 2，900 for what might be callecl their “luxuryラヘ
Taxes are the chief item of th.eir expenditureラ andthese they must psy whatever 
be thεcondition of the crops they raise. Let it be remembered a1so that Numa・
sawa .5 Jlot a pocr village compared with others. There are villages， I紅ntold， 
whose babilce-sheets are worse than that giycn above. 
i/l1 c are that villages are the foundations of a nation. Strong in villages， 
a natici1 is established upon rock; weak in villages， its foundations are upon sand. 
Js it not time to look more after vi1lages than after司 armiesand navies? Yet， here 
as elsew hereぅ themanラschief 10t is to workラ andthe womanラsto weep， and politi-
Clanぶeyesare not upon villagers， but uponμwhat the world will think about us門 24)
A PATRIOT 
Tokyo. Oct. 7， 1909. 
The Japan Chronicle Wεeldy Edition， Oct. 21， 1909 
5. Aigin (Favoudte Singing) 
Although Uchimura was not a man of letters， 1twas he that in the beginning 
had introduced Dante， Goethe， Car1yle and Ibsen， etc. to ]apan.2o) He was a1so 
a poet and had a keen intuitive mind， and sometimes rnade 31 syllable Japanesε 
odes and poems in Chinese characters. 
In 1897， he had published“Aigin門 (FavouritεSinging)in vvhich he collected 
various poems which he loved to recite eyer since he was young and sometimes 
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he interpreted and commented on them in his Bib1e Hall next to his house. 1n 
1915ラ whenhe issued the revised editionラ hededicated the book to those who 
10ved him and had passed away， who had over100ked his faults and stil 10ved 
him， who shar‘εd the faith with him and did not change their hearts and who 
wanted to su旺erwith Christ and him together.26) The following poems are some 
of those he had collected in the “Aigin". Through these poems， we can imagine 
what type of man Uchimura was. 
Poetry is the morning dream of great minds. 
-A1phonso Lamartine. 
Poetry is not the proper antithesis to proseラ but
to science. --Coleridge. 
For the great 1dea， 
That， 0 my brethrenラ thatis the mission of 
poets. -Walt Whitman. 
THE POET'S SOUL. 
Within his soul are singing birdsフ
And diamond thoughts and golden words， 
Mountainsラ meadowsラ lowingherds， 
vVithin his soul. Robert Loveman. 
EIN' FESTE BURG 1ST UNSER GOTT. 
Ein' fests Burg ist unser Gottラ
Ein' gute ¥Vehr und ¥Va古en;
Er hilft uns frei aus aller Notラ
Die uns jetzt hat betroffen ! 
Der a1t bose Feind， 
Mit Ernst er's jetzt meint， 
Gress Macht und viel List 
Sein' grausam Rustung istフ
Auf Erd ist nicht sein's gleichen. 
Mit unsrer Macht ist Nichts gethan 
¥Vir sind gar bald verloren. 
Es streit't fur uus der rechte Mann， 
Den Gott hat selbst erkoren. 
Fragst du， wer der ist? 
Er heisst Jesus Christ， 
Der Herr Zebaoth， 
Und ist kein andrer Gott， 
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Das Feld muss er behalten. 
Und wenn die We1t voll Teufel war' 
Und wollt' uns gar versclingen， 
So furchten wir uns nicht so sehr; 
Es sol1 uns doch gelingen. 
Der Furst dieser We1t， 
Wie sauer sich steltラ
Thut er uns doch nicht. 
Das machtラ erist gericht'tヲ
Ein Wδrtlein kann ihm fallen. 
Das Wort sie sollen lassen stahn， 
Und kein Dank dezu haben! 
Er ist bei uns wohl auf dem Plan 
お1itseinem' Geist und Gaben 
Nehmen sie den Leib， 
Gut， Ehr， Kind und Weib， 
Lass fahren dahin， 
Sie haben's kein Gewinn; 



































Out of Eternity 
This new Day is born 
Into Eternity， 
At night， will return. 
Behold it aforetime 
No eye ever did: 
So soon it forever 
From al eyes is hid. 
Here hath been dawning 
Another blue Day: 
Think wi1t thou let it 
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GIVE TO THE WINDS THY FEARS. 
Give to the winds thy fears; 
Hope and be undismayed; 
God hears thy sighs and counts thy tears; 
God shall lift up thy head. 
Through waves， through clouds and storms， 
He gently clears thy way; 
Wait thou His time; so shall the night 































Thou comprehendラstHim not; 
Yet earth and heaven telラ
God sits as sovereign on the throneヲ
He ruleth things well. -Paul Gerhardt. 




WILLIA五!lLLOYD GARRISON . 
A SHORT LIFE . 
HASTE NOT! BEST NOT! (Translation) 
ENDYMION 
EN VOYAGE 
HOWL WINDS OF NIGHT! . 
o GODラ THEROCK OF AGES 
GRANTED WISHES . 
TEARS. 
THE HIGHER F AITH . 






James Russel Lowell. 
Ben Johnson. 
Johann Wolfgang von Goethe. 
Henry Wadsworth Longfellow. 
Ella Wheeler Wilcox. 
Henry Kirk White. 






From “Indianapolis Journal." 
Adelaide A. Procter. 
6. Ichinichi Issho 
(One Day， One Life) 
Uchimura published a book entitled， "One Day， One Life" in 1926.27) He 
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wrote in his forward as follows: 
“One day i呂 田 importantas one life; it should not be wasted. To use the 
day valuably is to start a day listening to the V'vァordsof God. The day's success 
or failure depends upon the attitude of spirit in the morning. In getting up in the 
morning， he，五rstreads and prays to God; and with the day started in this way， 
it could not be ended other than in victory. Even though it may 100k like a day 
of failureラ thereis no doubt that it ends in victory. And continuing such a life 
as long as he lives， his whole 1ife will end with success.. ，."28) 
The following is a part of my trans1ation-from Januヨry8th to January 31st. 
The first seven days of the month are shown in the Memoirs of the Muroran 
Institute of Technologyラ vol.5， No. 1， pp. 381-384ラ 1965
Uchimura wrote “One Day， One Life" in Chinese characters “一日一生"
vividly with bright-colored Indian ink and gave it to a disciple of hisラ whoset it 
in a frame on the wall of his Bible lecture ha11ラ Tokyo
Januαry 8 
In this was manifested the love of God toward us， because that God sent His 
only begotten Son in this worldラ thatwe might 1ive through Him. Herein is love， 
not that we loved God， but that He loved us， and sent His Son to be the propitia-
tion for our sins. (1. ]ohn 4: 9-10.) 
God is love; so his greatest gift to us is love. God does not necessarily give 
power to us. He did not give this to ]esus. When his beloved son was insulted 
and spoken i1 of by his enemies， God did not give him the power to call hosts 
from heaven to destroy them. Although Jesus was su旺ering，he humbled himself 
and did not open his mouth， but as a 1amb was taken to a slaughterhouse， and 
as also a sheep is si1ent before the wool-cutter. God， however， then remarkably gave 
him love . and let him cry on the cross，“Father， forgive them; for they know not 
what they dO."29) Jesusラ whowas cruci五edon the cross， had not even the power 
to save himself. But he was the Son of God. He was a weak and helpless one， 
having nothing except love. 
Janutl1ツ 9
1 have set the Lord always before me; because he is at my right hand， 1 
sha11 not be moved. Therefore my heart is glad， and my glory rejoiceth: My 
f1esh also sha11 rest in hope. (Psalms 16: 8-9.) 
What can this weak f1esh do? What also can this sinful society do? We 
can not help but be disappointed when we ref1ect upon ourselves and trust in this 
society. "My help comes from Jehovah， who made heaven and earth."30! He 
has immeasurable abi1ity. And 1 can also open the gates of my heart and fi1 
myself with his almighty ability. He also helps my work by showing fire and 
spirit， and with extraordinary appearances in heaven and on earth (natural up-
heavals). With these internal and external helps， 1 wi11 not have misgivings， even 
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though 1 am being confronted :oJone with the whole wor1d. 
Jαmuarツ 10
F or who among lnen knoweth the things of a man， save the spirit of the 
man， which is in him? Even so the things of God none knoweth， save the Spirit 
of God. But we receivedラ notthεSpirit of the worldラ butthe spirit which is 
from God; that we might know the things that were freely given to us of God. 
(1. Corin thians 2. 11-12.) 
1 am a person who is obliged to go back to the oldラ oldmonotheism which 
was advocated by Mosesラ 1saiah，Jeremiahラ Jesusand Paul. In this exists， 
who in the bεginning created heaven and earth and a1 things therein. 1n this 
a1so God， called 1mmanuel exists， that is vァithhuman races. And these two are 
not two gods， but one and the same God. 日eis the God who created the uni-
verse， and he is over it and comes down among itラ andfosters it. This God is 
not like deismうsGod， one that is staying high， heartless and insensibleラ being
unconcerned with the universe and human life， He is not one who is shut in 
the univ日seand can do nothing except contro11ing nature. He created the universe 
and is greater than the universe. He is a God who reveals himself gradually with 
the universe. His will is the human road. Through the universe a man can greatly 
know about God; hov，'everヲ ofhis will the n1an can know only when he im酌
mediately follows him. 
Januarッ11
For thou delightest not in sacrifice; e1se would 1 give it: Thou hast no 
pleasure in burnt-offering. The sacri五cesof God are a broken spirit; A br叫cen
and a contrite heart， 0 Godラ thouwi1t not despise. (Psalms 51: 16-17.) 
vVork is an 0百eringof thanks which we 0旺erto God. Howeverヲ Herequests 
of us a superior offering. That is to say， a repented heart， a child-like heartラ
a naked heart. Y ou can not offer work to God now; therefore offer your heart 
to God. If God had made you sick， itwould be perhaps for this reason， you 
would perhaps serve Christ with the heart of Martha of Bethany. “You were 
cumbered about much serving.円糾 Therefore God made you unable to work in 
order to give you the heart of Mary. 
“Clinging to the Crossラ nothingin the hand" is what you always used to sing， 
and in order to know its profound meaning， you must be unable to vァorknow. 
Jαnuary 12 
Though an host should encamp against meヲ myheart sha11 not fear: though 
war should r・iseagainst me， even then will 1 be confident. One thing have 1 asked 
Jehovah， that 1 may dwell in the house of Jehovah a1 the days of my life， to 
behold the beauty of Jehovah， and to inquire in His Temple. (Psalms 27: 3-4闘)
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1t may be good to lose property， but it is not desirable to lose God's ho1)ア
face. 1t may be good to be troubled with sicknessラ butit is not desir油leto doubt 
God's holy will. 1t may bεgood to be abandoned by men， but it is not desirable 
to be abandoned from God. 1t may be good to die but it is not desirable to leave 
God. God is my a1 in all.もNhen1 lose Godラ 1lose a1 of myself. Show Father 
to us， then we will be satisfied. The purpose of my whole life is to see God and 
have日imas my own， and nothing else. 
January 13 
For 1 de1ight in the law of God aftεr the inward man; but 1 see a di旺erent
lawア inmy members， warring against the law of mindラ andbringing me into cap-
tivity under the law of sin vvhich Is in my members. Wretched man that 1 am! 
Who sha11 deliver me out of the body of this death? (Romans 7: 22-24.) 
The man is one who should not commit sin but commits. He has the duty 
and ability to be pure， but he is not pure. He is PI・ovidedthe quali五cationsto be 
an angel， but he often fals to the beast. To ascend he can be a man in heaven; 
to falラ hev¥アouldbe a devil in hell. Both infinite glory and in五nitedownfall are 
the conditions hεmay reachラ heexists in the midway of two extreme points， 
Zenith and Nadir， the same as the earth in which he lives. Falling is easy and 
ascending is di伍cultヲ tofal is to be conscience stricken， to ascend is to abstain 
from carnal appetites. 1 do not what 1 would pray， but 1 do the very thing I 
hate.321 1 consist of two egosラ oneego fights always against thεother ego. Real-
lyラ really，this life is a life ofも.var.
Jαnuary 14 
All things are of Godラ whohath reconciled us to himself by Jesus Christ， and 
hath given to us the ministry of reconciliation; to witラ thatGod in Jesus Christラ
reconciling the world unto himselfラ notimputing their trespasses unto them; and 
hath committed unto us the word of reconciliation. Now that we are ambassadors 
for Christラ asthough God did beseech you by us: we pray you in Christ's stead， 
be ye reconciled to God. (I Corinthians 5: 18-20.) 
When we understand that sin means to go away from God and righteousness 
to return to God， we can understand what salvation is. Salvation is not merely 
leaving sin and becoming a righteous man. In fact， man can not do such a thing. 
Salvation， from God's side， isgetting man back to himフ andfrom the man's side， 
returning to the God whom he had gone against， and from the standpoint of Christ， 
who is the intermediary between God and man， to arrange for reconciliation betwe-
en both sides. And， in the case between God and man， salvation is that man 
reconciles himself to God as the concession is only in the part of man， not in God. 
1t is to restore man to the original relationship with God. 
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Janumツ 15
Set your mind on the things that are above， not on the things that are upon 
the earth. For ye are deadラ andyour life is hid with Christ in God. When 
Christラ whois our life， sha11 appear， then sha11 ye a1so appear with him in glory. 
(Colossians 3: 2-4.) 
The Christian must think of things of heaven and must not think of things 
of the earth， because he has already died to the earth， and his life is hid with 
Christ in God. But his life is not hid eternally. When Christ manifests himself 
with a resurrected body in glory， we will a1so be manifested in glory， with him. 
Thinking of it， he must not make his thoughts impure by greediness of the limbs 
on the earth: uncleanness， evil desire， avarice， etc.33) It means that the Christian 
who has Heaven and future， must not live a low and mean life seized with earth 
and this world life. It is a noble saying to urge high thoughts and pure life 
through prophecy. 
Jα:nuarツ 16
Behold what manner of love the Father hath bestowed upon us， that we 
should be ca11ed children of God; and such we are. For this cause the world 
knoweth us not， because it knew him not. Behold， now are we children of God， 
and it is not yet made manifest what we sha11 be. We know thatラ ifhe sha11 be 
manifested， we sha11 be like him; for we sha11 see him even as he is. (I. John 
3: 1-2.) 
The Christian is now on the way to salvation. God began a good work in 
him and God will bring it to completion on the day of Jesus Christ.34) So we 
should dare not grieve though we now can not be perfected. We are now in the 
world of sin with a body of sin. Both the outside and the inside of us are de岳民d，
and now perfection can not be attainable even if we request. So， under such 
conditions :“Ourselves a1so， who have the first-fruits of the Spirit， even we our-
selves groan within ourselves waiting for our adoption as sons (of God) to wit the 
redemption of our body.川町 And this waiting will not be in vain. The time of 
its rea1ization will surely come開 Christ'ssecond coming will not be con五nedon1y 
to His Second Advent. Salvation of the Christians wi1l be accomplished at that 
tIme too. 
Jαnμa1y 17 
W oe is me， my mother， that thou hast borne me a man of strife and a man 
of contention to the whole earth! I have not lent， neither have men lent to me; 
yet every one of them doth curse me. Jehovah said， Veri1y， I wi11 strengthen thee 
for good; verily 1 will cause the enemy to make supplication unto thee in the 
time of evil and in the time of a自iction. (Jeremiah 15: 10-11.) 
I had once lamented with Jeremiah: “W oe is me， a1 men make strife 
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against me， attack me and a1 curse me." However， now， 1 thank God and say: 
“Ah， blessed am 1; 1 am bound to God and 1 could partake of his salvation 
because a1 men made strife against me， attacked me and cursed me." Being 
abandoned by men was being picked up by God. Being hated of men was being 
loved by God. Being broken of by men was being bound by God. Now， 1 think 
the most happy experience in my life was being despised， disliked， being put to 
shame and excluded by the world. 
Januαγッ18
Hast thou not known? Hast thou not heard， that the everlasting Goc1， the 
Lord， the Creator of the ends of the earth， fainteth not， neither is weary? There 
is no searching of his understanc1ing. He giveth power to the faint; and to him 
that have no might he increaseth strength. Even the youths sha11 faint and be 
weary， and the young men sha11 utterly fall; But they that wait upon the Lorc1 
sha11 renew their strength; they sha11 mount up with wings as eagles; they sha11 
run anc1 not be weary; and they sha11 walk， and not faint. (lsaiah 40: 28-31.) 
When a1 thoughts are realized， they reach their ends. When a man realizes 
his thought， he has alreac1y reached his final perioc1. If a man wants always to 
be youngラ hemust always have thoughts which are not realized. A young man 
is a dreamer. He has turned 01c1 when he has ended his dreams and perceives 
advantages and disadvantages. He who always plans the impossible， who always 
c1e白s1r崎e邸sgr問ea叫trefo白rr‘~m
ideas of interests and who always feels no danger is a young man and the man 
in the prime of life. He who is already planing the possible， already asserting 
moderationヲalreadybeing prosaic and五xinghis eyes upon practical business， having 
sharp ideas of interests and watching his step is an old and a dismissed man 
regardless of his age. 
Januarツ 19
You sha11 observe to do therefore as Jehovah your God hath commanded 
you: ye sha11 not turn aside to the right hand or to the left. Ye sha11 walk in 
a1 the ways which Jehovah your God hath commanded you， that ye may live， anc1 
that it may be we11 with you， anc1 that ye may prolong your days in the land 
which ye sha11 possess. (Deuteronomy 5: 32-33.) 
“You， therefore must be perfect， as your heavenly father is perfect."36) This 
saying in the Bible is not that we could reach God's absolute perfection; ho-
wever， man should be perfect as a man as we11 as God is perfect as God. A 
perfect horse c10es not mean that he would talk or think as we11 as a man， but 
he woulc1 serve as a horse perfectly. Therefore， a man who has a sin means that 
he is lacking in perfection to be as a perfect man. 1t is this that Christianity 
says: “None is righteous， no， not one."37) That Goc1 blames me is not because 
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1 can not make it rain nor make the sun shine， but only because 1 hate man 
while 1 should love himラ and1 get angry when 1 should not be angry. 
January 20 
1 say the truth in Christ， 1 lie not， my conscience bearing witness with me 
in the Holy Ghost， that 1 have great heaviness and continual sorrow in my heart. 
For 1 could wish that 1 myself were anathema from Christ for my brethren's sake， 
my kinsmen according to the flesh. (Romans 9: 1-3.) 
A man of religion must be a patriot. He who says to follow philanthropy， 
and does not understand the reason that a state should existラ andsacri五cingdignity 
of the state in order merely to obey a foreign missionaryラscommand， does not as 
yet understand the great moral ob1igations of re1igion. True men of re1igion were 
a1 patriots. Such re1igion that is not for its country， we may reject as a heretica1 
re1igion. If any one pretending to be an ange1 descended and tried to give me 
a re1igion， saying，“1 want to give you a religion; take your patriotic spirit 0旺and
receive it"， then 1 wou1d say against him，“1 do not need your re1igion， 1 wou1d 
rather die as a re1igion1ess man in order to protect my country. 1 don't know 
anything to rep1ace the particle of patriotism which is burning in my heart. You 
have no business with me. Go away and don't come to me again." 
Januαγッ21
1 am Jehovah， your Ho1y One， the Creator of Israe1， your King. Thus saith 
Jehovah， who maketh a way in the sea， and a path in the mighty waters; who 
bringeth forth the chariot and horseラ thearmy and the mighty man; they 
sha11 lie down together， they sha11 not rise: they are extinct， they are quenched 
as a wick. (lsaiah 43: 15-17.) 
What is the miracle? The miracle is God‘s evidence as far as we can say. That 
is the work being done by God who created man and the universe. Man cannot 
make a miracle (except with God's special he1p)， because his own situation is not 
on1y part of the natura1 wor1d， but the greater part of his ability has been 10st by 
his corruption. Origina11y we were above nature， but we descended as slaves of 
nature because we had 1eft God and re1ied on ourse1ves. But God can make free the 
nature which he originated. Whether God quickens or de1ays movement of the 
universe， isin 1ike manner as a watchmaker makes the pointers free in a watch ; 
it is not of any surprise. 
January 22 
1ndeed 1 count everything as 10ss because of the surpassing worth of knowing 
Christ Jesus my Lord. For his sake 1 have suffered the 10ss of a1 things， and 
count them as refuse， in order that 1 may gain Christ. (Phi1ippians 3: 8.) 
1t may be good even if 1 get sick， 1 on1y wou1d like to know God's holy 
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will. lt may be good， even if 1 get poor， 1 only want to know God's h01y 
will. It may be good， if1 become hated by men， 1 only want to know God's 
ho1y will. The zenith of my misfortune is that 1 am not ab1e to know God's h01y 
will. 1 am not afraid of sickness， nor poverty， nor 10neliness. 1 am only afraid 
that if 1 am abandoned by God and ho1y will may not be conveyed to me. 
God， 1 pray thee that the communication of ho1y spirit between thee and me may 
not cease， no matter what hardship would happen to me. 
Januα7y 23 
Moses said unto Jehovah， Oh， Lord， 1 am not e10quentラ neitherheretofore， 
nor since thou hast spoken unto thy servant; for 1 am slow of speech， and of 
a slow tongue. And Jehovah said unto him， who hath made man's mouth， or who 
maketh a man dumb， or deaf， or seeing， or b1ind， isit not 1， Jehovah? Now 
therefore go， and 1 will be with thy mouth， and teach thee what thou speak. 
(Exodus 4: 10-12.) 
Don't be worried， you unsophiscated young man， you are always ignored as 
a foo1 by men of talent and cleverness， and sometimes regarded as an unnecessary 
person since you know but 1itle of the world. And yet， A1mighty God， on the 
contrary， looks for a fellow like you and wants you to have wisdom， hope and joy 
to which man's thought cannot reach. Do not say， you young man of ta1ent and 
cleverness， that you want to become an evangelist and organize a church and 
circu1ate doctrines， because you have the ta1ent of ru1ing over men and the far-
sightedness of observing the current of the times. You ought right1y to leave 
becoming an evangelist and engage in other work. 
Januarツ24
1 will pray the Father， and he sha11 give you another Comforter， that he may 
abide with you for ever; even the Spirit of truth: whom the wor1d cannot receive 
because it seeth him not， neither knoweth him: but ye know himラ forhe dwelleth 
with you， and sha11 be in you. I wi1l not leave you comfortless; 1 wiU come to 
you. (John 14: 16-18.) 
That we became Christians is not that we were baptized and entered the 
churchラ noris it because we understand the doctrines of Christianity with our 
intellectual faculties. That we became Christians is that we came to have a“ho1y 
one" as a friend. Moreover， itis not that we merely found some ideal man in 
the old record， but it came to us to find some 1iving ho1y friend now and he 
accompanies us. That is we had the great“刀αρ&d7]'o，>". It is that we ceased to 
spend a solit五可 1ifein the 10ne1y worldヲ and came to have the great“Comforter" 
as a daily friend. 
January 25 
You are the 1ight of the wor1d. A city set on a hil can not be hid. Neither 
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do men light a lamp， and put it under a bushelラ buton a stand; and it shineth 
unto al that are in the house. Even so let your light shine before men; that they 
may see your good works， and glorify your Father who is in heaven. (Matthew 
5: 14-16.) 
Disciples of ]esus are the lights of the world; they are the leaders of civiliza・
tion， pioneers of knowledge， al1d suppliers of the spiritual lights. No one doubts 
about this. 明Te cannot say that there is no superstition in the so-called Christian 
churches， many times there were haunts of stubbornness and ignorance. But， in 
the human history of the past nineteen hundred years， no one could doubt that 
the desciples of ]esus were the holders of a great lightラevel1if they wanted to doubt 
it.“1 am the light of the world."38) said ]esus. And Christians are the persons 
who shine il1 the world in the place of ]esus. Of course， though they cannot emit 
light of their own accord like ]esus， they yet reflect of His light in proportion to 
the quantity of faith of each. 
JanuaJツ 26
The Lord by wisdom hath founded the earth; by understanding hath he 
established the heavens. By his knowledge the depths are broken upラandthe clouds 
drop down the dew. My son， let not them depart from thine eyes: keep sound 
wisdom and discretion: So sha11 they be life unto thy soul， and grace to thy 
neck. (Proverbs 3: 19-22.) 
The problem to which the Poet Tennyson payed most attention was said to 
be the problem of the immortality of the soul， the existence of the future. The 
late Gladstone also devoted his lifelong thought to this problem; when he was 
at the point of death， he gave his notes and comments to the Butler‘s analogy39) 
and passed away， leaving the result of his wealthy observation and thinking to the 
world. Whether he is a statesmal1， literary man， merchant or workmanラ itis 
necessary to always keep a problem above this world in his brain in order to 
heighten his character， to clarify his spiritual awakening and to let him not be 
worried to touch the uncleanness of the earthly ¥vorld. 
Januα~ry 27 
For the time will come when they will not endure the sound doctrine; butラ
having itching ears， will heap to themselves teachers after their own lusts; and 
wiU turn away their ears from the truth， and tum aside unto fables. But be thou 
sober in al things， su旺erhardship， do the work of an evangelist， ful五1thy 
ministry. (I. Timothy 4: 3-5.) 
Since religion is making the relation between the human race and God clear， 
and conveying this to the world is letting the human race be returned to iぉ
happiest situations， so， conveying this doctrine to the world is indeed the good of 
goods and there is no superior thing than this in the philathropic works. Mission 
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works are the occupations of benevolent and virtuous men， and 1 can not五ndany 
other surpassing works in my thought. Now， ifmission work is to be the work 
to let the human race return to God， its scope is indeed wide and great. The 
explanation of the dogmas with the language is， of course， one of its ways. How-
ever， itcan not help but say it is a great mistake to regard that preaching or 
writing are the greater parts or the whole of the mission work. The essence of 
mission work is to let everybody return to God in everyway. 
January 28 
Wisdom is the principal thing; therefore get wisdom; yea， with a1 thy getting 
get understanding. Exalt her， and she will promote thee; She will bring thee to 
honor， when thou dost embrace her. She will give to thy head a chaplet of grace; 
A crown of beauty will she deliver to thee. (Proverbs 4: 7-9.) 
They say that religion conflicts with science. However， 1 can not admit it as 
yet. It may be said that religion is the result of scientific investigation of the 
spiritual world and that science is the religious observation of the material world. 
In the study of religion， we do not only fear applying scientific methods， but we 
abandon to adopt the religious thoughts which do not meet with ordinary scienti五c
common sense. Also， confronting this， those who believe that there is no use for 
religious minds in the method of scientific study can not help but to be said that 
they understand neither science nor religion， as yet. Because a sincere heart， 
modest mind and the mind which loves the truth above a1 things is the first and 
the last necessary thing in both religion and science. 
Januarツ29
Jesus answered and said unto them， Verily 1 say unto you， Ifye have faith， 
and doubt not， ye shall not only do what is done to the fig tree， but even if ye 
shall say unto this mountain， Be thou taken up and cast into the seaヲ itshall be 
done. And a1 things， whatsoever ye sha11 ask in prayer， believing， ye shall 
receive. (Matthew 21: 21-22.) 
There is monetaηi powerラ politicalpower and intellectual power in the world， 
but they do not equal the power of prayer. This is indeed the power of truth-
fulness and the power which pierces through the mountain and breaks the rock. 
What are called the great works in the world had a1 been achieved through the 
power of prayer. 
A nation which was not bui1t through the power of prayer was a false nation， 
and was not based on the foundation of the eternal unchangeability. The五ne
artsラ whichwere not made by the power of prayer， can not show the ideals of 
heaven. Pr可leris the only secret of gaining spiritual life. Therefore， great govern圃
mentsラgreat五nearts， or great literatures， great discoveries， and others ca11ed great， 
can not be produced from the nations that have not prayer. 
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Januarツ30
Faithfu1 is the saying， and worthy of a1 acceptation， that Christ Jesus came 
into the wor1d to save sinners; of whom 1 am chief: howbeit for this cause 1 
obtained mercy， that in me as chief might Jesus Christ show forth a1 his 10ng-
su旺ering，for an examp1e of them that shou1d thereafter be1ieve on him unto 
eterna1 1ife. (1. Timothy 1: 15-16.) 
If 1 say 1 am a Chritian， pointing at myself， that is not to say 1 am proud 
of my high virtue. 1t is the best proof of being not a true Christian in the五rst
p1ace， when one thinks that a Christian is an honorab1e name. A Christian is 
a kind of sinner. He admits his own deep sin， and clings to Christ's cross in 
order to appea1 to the forgiveness of God. Nowadays， when we hear that Pau1 
and Peter were Christians， we fee1 as if indeed it was their honor， but at that time 
it was their heavy dishonor in their societies. One who cannot confess that he 
is a sinner before men， isnever a Christian. Neverthe1essラ onewho thinks that 
he has become a civi1izecl man of virtue since he has become a Christian， does 
not understancl even the五rststep of Christianity. 
Januaり131
If it be that ye heard him， were taught in himラ evenas truth is in Jesus; 
that ye put away， as concerning your former manner of 1ifeラ theold man， that 
waxeth corrupt after the 1usts of deceit; and that ye be renewed in the spirit of 
your mind， and put on the new man， that after God hath been createcl in right幽
eouess and ho1iness of truth. (Ephesians 4: 21-24.) 
Jesus is a commoner. 1 look up to Him as the mode1 commoner. 1 am not 
saying that Jesus is a commoner as the word is used today. To be a commoner， 
it shou1cl not be clecidecl by one's rank or by one's amount of riches. There are 
commoners among the nobi1ities and there are a1so nobi1ities among the commoners. 
He who does not revere himself is a commoner， he who thinks that he is some司
thing reverend， isa nobi1ity. Therefore， itshou1d be rather said that the com-
moner is like Jesus than to say Jesus is a commoner. Those who 100k up to 
Jesus as their Lorcl， who want their sins to be redeemed by him are a1 commoners. 
That is， those who refuse a1 other venerations except admitting the veneration as 
the Son of God are the true commoners. 
7. Kosei no Saidaibutsu (The Greatest Gift to Future Ages) 
1n 1897， when Uchimura was thirty-three years old， he pub1ished a sma11 
book，“The Greatest Gift to Future Ages". The book contains his lectures at the 
Christian Summer Schoo1 at Hakone40) which made a great impression on the 
audience. 1n the 1ecturesフ hespoke of his idea1s， faith， sorrow and a1so of his 
view of 1ife and humanity， which was both deep and high， broad and beautiful. 
The book has been wide1y read， awakening many men and women and giving 
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them an aim in lifeY) In 1906 the book was published in raised type for the 
blind. It was the first time that a book on Christianity had been written in Braille 
in Japan， and many who su百eredfrom 10ss of sight gained se1f confidence and 
strength from it. 
The greatest problem facing a man is， what shoulc1 he c10 with his life. What 
should he contribute to the worlc1 ?羽Thatshou1c1 he leave to the future? All of 
us shoulc1 think about the same problem. 
In Ju1y of 1887 Uchimura graduatec1 from Amherst Collegeラ Massachusetts.
On the c1ay before he left， he too1王 someof his friends anc1 plantec1 a favourite 
tree on campus. While some of his richer classmates contributed to a concert hall， 
library or sportsgrounc1ラ Uchimurachose this as a token of love for the school 
where he had spent four years.42) 
Uchimura's book may be summarized as follows:一
Just as we neec1 to go to a preparatory school bεfore entering college， so our 
present life is but the step to the future. If our lives shoulc1 completely end in 
only五ftyyears or so we woulc1 indeec1 be insigni五cant. The author says "I firmly 
believe I was born into this worlc1 in orc1er to prepare myself for eterna1 life. 
All my tears for grief， joy which makes me glad， and anger against injustice would 
gradually cultivate and elevate my soul， to be五nallyan immortal being. After 
leaving this world， may I spenc1 a purer life forever. A noble desire arises in my 
soul. I c10 not wish to die le旦vingnothing to this beautiful earth， this beautiful 
country， this merry society， and this mountain anc1 river which raisec1 and gave me 
life for五ftyyears. I wish， not only to go to heaven after death， but to leave 
something here in this world. I mean not to have myself praisec1 by future genera-
tions， nor to leave fame after death， but I do want it to be remembered that I 
loved this earthラ thisworld anc1 my brethren." Moneyフ enterprisesand literature 
are very valuable but 1 cannot call them the greatest legacies. One reason we 
cannot call them the greatest is that they cannot be left by eve巧Tbody. Moreoverラ
their results are not always harmless. Money does much good when used correctlyラ
while it does much harm when used wrongly. So also enterprises. The enterprises 
of men like Cromwell and Livingstone brought great profit but were at the same 
time attεnded with evils. Similarly writing books may bring good or evil. Thus 
we cannot call them the greatest gifts or the perfect gifts. What is the greatest 
gift? It is something that every person can leave and that brings only pro五tand 
no harm. Vyhat is that? It is a braveωld noble life. It is the most valuable 
bequest to the future. Not everyboc1y can leave other gifts. What is a brave and 
noble life? As we know， itis to believe that this world can never be governed 
by Satan， but is ruled by God; to believe that the world is not hopeless， but 
hopeful. By our lives we woulc1 c1emonstrate that this world is not sorrowful but 
joyful and when we pass away would give these lives as gifts to the worlc1. Such 
lives can be left by everybody. 
We stand in awe of the enterprise and literature of great men， but when we 
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examine their lives we五ndthese greater still. The Epistles of Paul are indeed 
very valuable but far less valuable than his life. Paul himself was greater than his 
epistles to the Romans or the Galatians. The founding of the Anglo-Saxon kingdom 
by Cromwell was a great accomplishment， and his work valuable to society， but 
his own life of reliance upon God and independent thought was a gift ten times 
or a hundred times more valuable. 
Since the Second World War， January 15th (Adult Day) is celebrated in Japan 
as a National Holiday. Some Japanese company directors have presented this small 
book to young people of 20 attaining adulthood on that day. 
Uchimura gives various examples of men whose significant lives have contri-
buted to the future: 
( 1) Stephen Girard (1750-1831)， a French merchant naturalised as an Ameri-
can， founded orphanages in Phi1adelphia and New Orleans. Uchimura once visited 
the famous Philadelphia orphanage. 1t is the best in the wor1d. It accomodates 
over one thousand childrenラ sevenhundred of whom are primary school age and 
the remainder are high school and col1ege age. The orphanage is quite di百erent
from those of Japan which cannot run effectively for want of money. 1t was 
founded with a1 the money Girard had earned during his life. Since he had no 
children and 10st his wife early， his one aim in eaming money was to found the 
best orphanage in the world. 
( 2) George Peabody (1795-1869) was an American merchant， financier and 
philanthropist. When he 1eft the mountains of Vermont， he went to Boston to 
become a millionnaire. He started from his home penniless. 1n those days there 
was no train to Boston and he cou1dn't ride the stage coach with no money. He 
asked an innkeeper to pコthim up for a night. The innkeeper felt sorry for him 
and agreed， but nevertheless Peabody couldn't easily accept free lodging. To settle 
his account he chopped al the wood stacked in the back yard. Later he founded 
a dry goods store which brought him a fortune. He gave millions of pounds to 
the London poor and educational establishments in the United States. Being espe“ 
cially interested in raising the negros social standardsラ hegave generously to their 
churches. 
(3) Lεland Stanford (1824-1893) was very good at money making and was 
elected as Governor of California， and as senator in 1884 and again in 1890. 1n 
memory of his son he founded Stanford University at Palo Alto， California. 
( 4) David Livingstone (1813-1873) devoted 37 years of his life to Africa; in 
the beginning engaging chiefly in mission work. He made three exploratory trips 
through the darkest continent， discovering unknown lakes and tracing directions of 
rivers. Though the so-called problems of Africa came as an indirect result of his 
work， there followed also the explorations by Stanley， Peters and Chamberlain. It 
is a1so due to Livingstone that the Congo Free Stateラ establishedby the nine allied 
countries of Europe and America， isgrounded in Protestantism. 
( 5) }ohn Locke (1632-1714)， wrote “An Essay conceming Human Under-
(ラ13)
1020 Naoshi Koike 
standingぺ Thebook went over to France and was read by Rousseau， Montesquieu 
and Mirabeau， and its thought permeated the whole country， causing the French 
Revolution in 1790. lt stirred twenty-eight million people in France and al Europe 
felt its impact. The United States of America and the Republic of France were 
born， the reformation took place in Hungary and ltaly became independent. Locke's 
thought is living and moving in us today. So our gift may not be a great work 
achievedラ buta thought so that others may achieve it in the future. 
(6) Thomas Gray (1716-1771)， an English poet and scholar wrote“Elegy". 
As long as English people live and the English language is spoken，“Elegy" will 
not disappear. No other poem has consoled so many people as this poem. 1t has 
especially been appreciated by poor men， those to whom the public would give no 
heed， and those who could not announce their cherished ambitions to the world. 
When General Wolfe (1727-1759) took the city of Quebec， reciting “Elegy"， he 
saidラ“1would rather have written this Elegy than take this Quebec". 
(7) Charles Wesley (1707-1788)， an English Evangelist and Hymnologist， 
wrote “Jesus， Lover of my Soul". As we sing this hymn again， we realise what 
deep sentiment， noble taste and hope it expresses. Henry Beecher (1813-1887)， an 
American clergyman said，“1 would rather have written the hymn ‘Jesus， Lover of 
my Soulラ thanlive for seventy years as 1 have lived". Beecher did not say this 
with exaggeration or simply because of his great respect for Wesley. Perhaps 
indeed his own great achievements were not as worthy as the work of this one 
hymn. So the work of a literary man is an enviable one. 
(8) John Bun凹 yan(1628一1688叫)， writer of 
litle learning. He said“1 have never read Plato nor Aristotle. 1 am only a poor 
sinner given benefaction by Jesus Christ， and 1 only write as 1 think. Hippolyte 
Tai田 (1828-1893)，a French historian and perhaps the leading French critic of 
English Literature， commented on the book saying“So far as the genuineness of 
English is concerned， there is none superior to 'PilgrimラsProgress'. 1t is written 
in quite unalloyed pure English". This excellent book was written by an unlet-
tered man. If we have a heart like Bunyan; if we do not convey other peoples 
petty ideas nor our own selfmade theological doctrines; if we express only what 
we have actually experienced of su妊eringor joy then the public would gladly 
read our stories， not only today but in the future. 
( 9) The most famous book written by Thomas Carlyle (1795-1881) is“The 
French Revolution". The book is very valuab1e but we find much more valuable， 
the experience of his 1ife. W riting this book was almost his life嗣work;after scores 
of years he completed the manuscript to his satisfaction. But it was mistakenly 
burnt in a stove by a maid. Carlyle was so upset by the 10ss that he sat vacantly 
doing nothing for about ten days. Brave though Carlyle was， he must have been 
disappointed. He became fiercely angry as he was a short tempered person by 
nature. At that time， itis saidラ hethrew history books aside and read worthless 
novels. However he soon conquered himself and said，“Thomas Carlyle， you are 
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foo1ish， the ‘French Revo1ution' which you have written is not so praiseworthy. 
The most praiseworthy thing you can do is endure the di伍cultiesand rewrite it. 
A book written by a man who cou1d so easi1y accept defeat would not be worth 
publishing. In rewriting it you will be tru1y greatぺ Thusencouraging himself， 
Car1y1e took a pen and rewrote the book. If we had been in Car1y1e's position 
we wou1d have hearti1y sympathised with him. The greatness of Carly1e is not 
because of the book on“The French Revo1utionぺbutbecause of his courage in 
rewriting the destroyed manuscript. Even if the book were not with us today， 
the man himself has 1eft us a great gift. The encouragement to keep on striving 
towards our goa1 every time we fai1 or meet a misfortune， and never to give up 
our undertakings is Car1y1e's gift to us. 
(10) Sir John Fredrick Wi1liam Hersche1 (1792-1871)， a British astronomer， 
when he was about twenty years old， said to a friend: “My be10ved friend， by 
the time we die， 1et us make this wor1d a 1itle better than when we were bom." 
It was the desire of our youth wasn't it. He made the wor1d a far better p1ace 
before he passed away. He stayed for many years in the sett1ement of the Cape 
of Good Hope， observed stars in the southem Hemisphere， and made a detailed 
ce1estial map. Astronomers of today have inestimab1y bene五tedfrom his work， 
navigation and commerce have deve10ped great1y， mankind has progressed， and 
a way has been opened for missionaries to go to foreign countries. Don't we al 
wish as Hersche1 did that we cou1d realise our ambitions， to improve this world， 
even a litle before we pass away. 
(11) Kinjiro Ninomiya (1787-1856) was a great man of modem Japan and it 
can be said a1so of the world. He was an agricu1tura1 reformer and saved several 
villages from flood and famine. Although al his e旺ortsput together， wou1d only 
amount to his saving the peop1e from twenty or thirty villages at the most， yet his 
1ife itself was much greater than his works. He did not 1eave us many tangib1e 
achievements but the example of his life has benefited many peop1e in Japan. 
Kinjiro 10st his father when he was fourteen years， his mother when he was 
sixteen: his house was very poor and his younger brother and sister were 1eft 
penniless. He was p1aced under the care of an unkind uncle. How did this 
penniless orphan begin his life? vVhile he lived with his uncle and helped him 
he wished to read books. But he was bitter1y scolded by his uncle for reading 
at night. The unc1e said it was foolish to read books， wasting the expensive oil 
for the lamp， and wou1d not let him read. So he made up his mind not to read 
til he could make 1amp oil himself. He sowed rape-seed in a desserted place by 
the river which nobody knew. After a year he had several “ShO"43) of rape幽seed，
which he changed for rape-seed oil at an oil shop. With his oil he began to read 
and was again scolded. His uncle saidヲ“You are wrong to think you can read 
books just because you can get your own oil. Your hours are also mine. Make 
some straw rope instead of this foolish reading." He could not but obey his uncle， 
so he worked al day long for the uncle and read books at dead of night. Thus 
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he studied under the most di伍cultcircumstances. He got on in life by working 
while other villagers played. On holidays especially， not in his uncles time but in 
his own， he toiled in a marsh among the五elds，draining the marsh dryラ cultivating
a rice field with a small hoe and planting rice there. Thus he raised one straw 
bag of rice for the五rsttime in his life. He said“The joy that 1 felt when 1 got 
the rice in the straw-bag44) could not be expressed in words. This rice was what 
heaven had given me in person. And for me it was well worth a million rice 
bags." Gradually continuing this way he left his uncle's at the age of twenty with 
several rice-bags of his own and he became a self明mademan. Through his w hole 
life he felt that“The universe was indeed created by Heaven himself， who is very 
benevolent and always wishing to help us. So if we devote ourselves to Heaven 
and Earth and live under the law of Heaven， Heaven will help us even though 
we do not wish it." He not only believed this but practised it. He devoted him-
self to other peoples' welfare， making many villages better. In the last days of the 
Tokugawa government， he rendered meritorious service to both the economic and 
agricultural reform. When we see such a life as that of KinjirδNinomiya， we 
realise that if he could do such a work， we should be able to do the same. This is 
not an unusual thought but nevertheless a precious idea. When we depend on no 
man but ourselves and God， and work in accordance with the law of the universe， 
then we can make this world as we please and realise our ambition. Although his 
work was not remarkable how great his life was! That is why he is stil today 
inspiring tens of thousands of ]apanese people. Therefore if we strive on with an 
independent spirit as Ninomiya45) did， though we may not leave a permanent enter-
prise we will leave a great gift to the later ages. 
(12) Mary Lyon (1797-1849) founded the Mount Holyoke College. After 
many discouragementsラ in1837 she succeeded in opening a school in South Hadley， 
Mass. under the name of Mount Holyoke Female Seminary. There are many good 
women's schools in America， for instance Smith College， '¥九Tesleyan College in 
Boston， and Bryn Mawr College in Philadelphia， and others. At that time the 
Mount Holyoke Female Seminary was not up to the educational standards of first 
class schools， but Mary Lyon was a great woman and said to her girls: 
“Go where other people hate to go， and do what other people don't like to 
do." This saying became the foundation stone of the school and has become its 
motIve strength to influence the world. Her life was very much like that of ]apa-
nese Bushi， she was exceedingly courageous and had a noble spirit， more valuable 
than any equipment such as physical instruments or an astronomical observatory. 
Under her administration the school became recognised as a successful center for 
the physical， intellectual and spiritual training of young women with tremendous 
potential in自uencefor the world. 
Are we living in the spirit of Mary Lyon's saying? No， on the contrary. 
We are apt to do what other people want to do. “1 will go to America to ask 
for money as others do." “1 will become a political bully as others become.門
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What is worse "I wiU become a Christian as Christianity has recently been well 
spoken of." 
(13) They say that the England and the United States of America of today 
are great countries. How was their greatness born? It is because Puritanism was 
born in England that England had become great and the American Republic has 
been established. Why have Puritans left and are stil 1eaving great works? 
Because they had a great Puritan head， Oliver Cromwell (1599-1658) among them. 
Though he held the reign of power for only five years and his work seems to 
have stopped with his death， yet his in自uenceis stil 1iving and moulding England 
today. We shou1d say it is due to Cromwell's lasting achievements that Anglo鴫
Saxons have controlled Australia and held authority in both North and South 
America. It will be many years before England reaches Cromwell's ideal. 
8. Conclusion 
In 2000 years of Christian history， especially after Constantine， Em;opean and 
American churches in general have compromised with national and social necessi-
ties， losing the real Gospe1 1ife and becoming formal， institutional and dogmatic 
parties. The比dr;aea:which was to be a new 1iving body had degenerated into 
formalism and traditionalism which could not satisfy Uchimura's conscience and 
desire. Devoting himself to the study of the Bible， Uchimura was overwhelmingly 
inspired with its spiritual teaching. Through the Christ on the Cross he was 
entirely reborn and五rmlygrasped the Gospel of forgiveness of sins and a new 
joyful life with courageous faith. At the same time， he observed various factors 
that he could not reconcile with modern Christian teachers and their believers. 
Uchimura said，“Christianity is not an institution， a church or churches; 
neither is it a creed nor dogma nor theology... Christianity is a person， a living 
person， the Lord Jesus Christ， 'the same yesterday， today， forever'.46) If Christi-
anity is not this ever聞presentLiving He， itis nothing. I go directly to Him， and 
not through churches and popes， bishops and other useful and useless 0匝cers.川 7)
"I am a Christian only in the sense that I am the chief of sinners; I am what 1 
am by the Grace of God. In any other sense I am not a Christian.川 8)
As is generally known， churches in Europe and America are divided into 
many sects and denominations， but there would be no churchless church in either 
of them. For European and American Christians it would be rather di伍cultto 
think of Christianity without a church institution， since their Christianity has func-
tioned within an institutionalised church for nearly 2000 years. But for Uchimura， 
Christ himself was his church， since He was in him. Uchimura said，“If I am 
a Christian at al， I am a Christian only in my inmost soul. Outwardly， I am as 
unrelated and underprivi1eged as any heathen. Ecclesiastically， I pass for the 
gentile and the ρublican."49) For Uchimura the modem Christian church was the 
salt that had 10st its taste and in so doing had 10st the essense of the faith. 
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9. Notes 
1) See I. Corinthians 5: 17. 
2) The full text of Covenant 01 Believers in Jesus is as follows: 
“The undersigned memb巴rsof S. A. College， desiring to confess Christ according to his 
command， and to perform with true五de!ityevery Christian duty in order to show our love and 
gratitude to that blessed Savior who has made atonement for our sins by his death on the cross; 
and earnestly wishing to advance his Kingdom among men for the promotion of His g!ory且nd
the sa1vation of those for whom he died， do make a solemn1y covenant with God and with each 
other from this time forth to be his faithfu1 discip1es， and to 1ive in strict comp1iance with the 
letter and the spirit of his teachings; and whenever a suitable opportunity offers we promise to 
present ourse1ves for examination， baptism and admission to some evangelica1 church. 
“We be1ieve the Bib1e to be the only direct revelation in language from God to man， and the 
on1y perfect and infallib1e guide to a glorious future life‘ 
“We believe in one everlasting God who is our Merciful Father， our just and sovereign 
Ru1er， and who is to be our五na1Judge 
“We believe that al who sincerely repent and by faith in the Son of God obtain the for-
giveness of their sins， will be gracious1y guided through this 1ife by the Ho1y Spirit and pro-
tected by the watchfu1 providence of the Heaven1y Father， and so at length prepared for the 
enjoyments and pursuits of the redeemed and ho1yア ones;but that al who refuse to accept the 
invitation of the Gospe1 must perish in their sins， and be forever punished from the presence 
of the Lord 
“The following commandments we promise to rem巴mberand obey through al the vicissi-
tudes of our earth1y 1ive : 
“Thou sha1t love th巴 Lordthy God with al thy heart and with al thy sou1， and with al 
thy strength and with al thy mind; and thy neighbor as thyself. 
“Thou shalt not worship any graven image or any !ikeness of any created being or thing 
“Thou shalt not tak巴 thenam巴 ofthe Lord thy God in vain. “Remember the Sabbath day 
to keep it ho1y， avoiding al unnecessary 1abor， and devoting it as far as possible to the study 
of the Bib1e and the preparation of thyself and others for a ho1y 1ife. 
“Thou shalt obey and honor thy parents and ru1ers. 
“Thou shalt not commit murder， adultery， or other impurity， theft or deception. 
“Thou sha1t do no evil to thy neighbor. 
“Pray without ceasing. 
“For mutua1 assistance and encouragement we hereby constitute ourse1ves an association 
under the name“Be1ievers in Jesus，" and we promise faithfully to attend one or more meetings 
each week while living together， for the reading of the Bible or other religious books or papers， 
for conference and for socia1 prayer; and we sincerely desire the manifest presence in our 
hearts of the Ho1y Spirit to quicken our 10ve， to strengthen our faith， and to guide us into 
a saving knowl巴dg巴 ofthe truth 
Sapporo， March 5， 1877." 
How C1ark 1ed his students with his own persona1 practice， the following example proves 
e1oquently. He brought much medica1 wine from America. But he thought， 'as 1 am teaching 
students to abstain from wine and tobacco， 1 must cast away this wine myself五rst.' Thus he 
made h.s servant break every bottle of wine， and drafted a temperance pledge， which runs as 
follows: 
“The undersigned 0伍cersand studens of the Sapporo Agricultural College， hereby solemJy 
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promise to abstain entirely from the use， in any from， except as medicines， of opium， tobacco， 
alcoholic liquors and also from gambling and profane swearing， so long as we are cOI+nected 
with the institution. 
Nov. 29th， 1876 
Wil1iam S. Clark. 
William Wheeler. 
D. P. Penhallow. 
(Signatures)." 
“Every student signed his name too， as in the case of the said ‘Covenant'. Thus， the‘no-
drinking and no-smoking' pledge in the Sapporo Agricultural College became one of the most 
important fountainheads of the temperance movement in .Tapan."-Shingo Osaka，“Essays on 
Dr. William Smith Clarkぺ(Sapporo・NakanishiPress， 1963)， p.8. 
3) See Naoshi Koike， ，‘Kanzo Uchimura: A Summary of His Life and Faith"， (The Memoirs of 
the Muroran Institute of Technology， vol. 5， No. 1， 1965)， pp. 351-352. 
4) Ibid.， pp. 354-355. 
5) Ibid.， pp. 356-358. 
6)“Imperial Rescript on Education of the Emperor Meiji" is as follows: 
Know ye， Our Subject: 
Our imperial Ancestors have founded our Empire on a basis broad and everlasting， and 
have deeply and firmly implanted virtue; Ouτsu bjects ever united in loyalty and五lialpiety 
have from generation to generation山ustratedthe beauty thereof. This is the glor)ア of the 
fundamental charactor of Our Empire; and herein also lies the source of Our Education. Ye， 
Our Subjects， be五lialto your parents， affectionate to your brothers and sisters; as hus bands. 
and wives be harmonius，ωfriends true; bear yourselves in modestyァ andmoderation; extend' 
your benevolence to all; pursue learning and cultivate arts; and thereby develop intellectual 
faculties and perfect moral powers; furthermore advance public good and promote common 
interests; always respect the Constitution and obs巴rvethe laws; should emergency arise， 0妊er
yourselves courageously to the State; and thus guard and maintain the prosperity of Our 
Imperial Throne coeval with heaven and earth. So shall ye not only be Our good and faithful 
subjects， but render illustrious the best traditions of your forefathers 
The Way here set forth is indeed the teaching bequeathed by Our Imperial Ancestors， to 
be observed alike by Their Descendants and the subjects， infallible for al ages日ndtrue in al 
places. 1t is Our wish to lay it to heart in al reverence， in common with you， Our subjects， 
that we may al thus attain to the same virtue. 
The 30th day of the 10th month of the 23rd year of Meiji.-(1890). 
Imperial Sign Manual. Imperial Seal.-(Translated by the Education Department.) 
7) See Naoshi Koike，“Kanzo Uchimura: A Summary of His Li{e and Faith"， (The Memoirs of 
the Muroran Institute of Technology， vol. 5， No. 1， 1965)、pp.367-370 
8) Ibid.， pp. 364-367 
9) Ibid.， p.364. 
10) Ibid.， p.362 
11) Genesis 11: 31. 
12) Romans 1: 1. 
13) Hebrews 11・13.
14) James 4: 4. 
15) Hebrews 12: 23 
16)“Seisho-no Kenkyu" (The BibJe Study)， February， 1903. 
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17) Ibid.， March， 1903. 
18) Ibid.， July， 1903. 
19) Ibid.， July， 1903. 
20) Ibid.， Sept.， 1903. 
21) Ecclεsiastics 9: 10. 
22)“Seisho-no-Kenkyu" (The Bible Study)， February， 1925. 
23) Kanzo Uchimura，“Essays of Kanzo Uchimura"， vol. 19， (Tokyo: Iwanami Shoten， 1954)‘p目 233.
24) Kanzo Uchimura， "The Complete Works of Kanzo Uchimura"， vol. 20， (Tokyo: Iwanami Shoten， 
1933)， pp. 1359-1361. 
25) Tadao Yanaihara， "Yo-no-Sonkei-suru-Jimbutsu" (Men 1 respect)， (Tokyo: Iwanami Shoten， 1949)， 
p. 181. 
26) Kanzo Uchimura， "The Complete Works on Faithヘvol.5， (Tokyo: Kyobunkwan， 1962)， p.137. 
27) See Naoshi Koike， '‘Kanzo Uchimura: A Summary of His Life and Faith"， (The Memoirs of 
the恥luroranInstitute of Technology， vol. 5， No. 1， 1965). p. 381. 
28) Kanzo Uchimura， "One Day， One Life" (Tokyo: Kadokawa Shoten， 1951)， p.3. 
29) Luk巴 23:34. 
30) Psalms 21: 2. 
31) Luke 10: 40. 
32) Romans 7: 15. 
33) Colossi丘四 3:5 
34) Philippians 1・6.
35) Romans 8: 23. 
36) Matth巴w5: 48. 
37) Romans 3: 10 
38) John 8: 12 
39) Joseph Butler (1692-1752)， English theologian became in 1725 rector of Stanhope in Weardale， 
wh巴rehe wrote The Analogy of Religion. 
40) Hakone is a pleasant summer resort， 10αted in Kanagawa Prefecture. It takes about two hours 
from Tokyo by car. 
41) Kanzo Uchimura， "Th巴CompleteWorks on Faith of Kanzo Uchimura"， vol. 1， (Tokyo: Kyobun-
kwan， 1962)， p.222 
42) Ibid.， p.226. 
43) A“8ho" is 1.5888 quarts or 0.48 standard gailons. 
44) In old Japan， farmers usually kept their rice in a f呂irlylarge bags made of rice plants. 
45) The statue of Ninomiya， a young man with五rewoodon his back， wearing strawsandals and 
reading a book， isseen on the campus of almost every primary school in Japan. Ninomiya 
used to gather五rewoodon the mountain when he was in五nancialdi伍culties. A children's 
song has been written about Ninomiya's diligence. 
46) Hebrews 13: 8 
47) Kanzo Uchimura， '‘The Complete Works of Kanzo Uchimura"， vol. 15， (Tokyo: Iwanami Shoten， 
1933)， p.378. 
48) Ibid.， p.372 
49) Ibid.， p.372. 
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A Study of William Blake's Imagination 
Rikyu Kono 
Abstract 
Shelley discriminates Imagination， the essence of poetry， from our reason， and Keats regards 
it as truth 羽1hatcan we say about B1ake? 
Blake， a predecessor of Romanticism， regards it not merely as an immanent being inside us and 
a non-discriminative Wisdom which works as an embracing Love: he also regards it as a m巴ntal
stat巴 inwhich we look upon a1 things as they are， and as a world that All is One and One 
is All. 
As a way to Blake， itis very helpful for us to study Buddhism， because we often五ndsomething 
oriental or something similar to Buddhism in his thought. His famous po巴m “OnAnother's 
Sorrow" in The Songs 01 Innocence， for instance， can be easily comprehended when wεhave an 
understanding about the reiation between Prajfia (Wisdom) and KarUl!互 (Love)in Buddhism. Or， 
when we grasp the meaning of the “anekartha-ananartha (non同identi五cation-and-non-differentiation)
by Nagarjuna， an Indian Buddhist philosopher， the following wor・dsby Blake also give us an 
understanding: !vlan is All 1mα:gination. God is Man & e.rists in U5 & we in him 
This paper is one of the results of my study from such point of view. 
iShelleyは詩の核心たる imaginationを reason(理性)と反別L (Defence of PO己try)，
Keatsは imaginationこそが真実 (truth)を生むものだと言った (Letters)J 1)というカ入 彼等
の先駆者ともいうべき Blakeの場合においては，どうなのであろうか?




Y ou certainly Mistakeヲ whenyou say that the Visions of Fancy are not to be 
found in This World. To Me This World is all One continued Vision of Fancy 





とのベ， the Visions of Fancy，すなわち， 1maginationの実在を主張している。では，一体
lmaginationとは何なのかということになるが， Blak巴はこれについて，次のように説明して
いる。
A Spirit and a Vision are not， as the mod己rnphilosophy supposesヲ acloudy 
vapour， or a nothing: they are organized and minutely articulated beyond al 




This world of 1magination is the world of Eternity; it is the divine bosom into 
which we shall al go after death of th巴 Vegetatedbody. This world of 1magi-
nation is 1nfinite & Eternal， whereas the world of Generation， or Vegetation， is
Finite & Temporal. There Exist in that Eternal World the Permanent Realities 







1n Great Eternity every particular Form gives forth or Emanates 
1ts own peculiar Light， & the Form is the Divine Vision 
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2. 
それでは， なぜ¥ そのような想像の世界を認識し， 感得することが出来ないのであろう
か? Bakeによると，それは苦々人間にある理性一一一彼はそれを Sp巴ctre(幽鬼)と名づけて
いるーーが，さまたげるからであるというのである。すなわち，
The Spectre is the Reasoning Power in Man， & when separated 
From lmagination and closing itself as in steel in a Ratio 
Of the Things of Memory， ltthence frames Laws & Moralities 









The Combats of Good & Evil is Eating of the Tree of Knowledge. 
The Combats of Truth & Error is Eating of the Tree of Life.7) 
ということであって，聖書にも記してあるように，智慧の実をたべることにもなり，又，生命









ではなかろうか?9) それだからこそ， 苦々の理性によって， 想像を理解しようとしても，分
析の対象になるだけであって，真の理解は生じえないことになるから，
My Spectre around me night & day 













































Thirteen years ago 1 lost a brother & with his spirit 1 converse daily & hourly 
in the Spirit & See him in my remembrance in th巴 regionsof my lmagination. 
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のことは，叉フ 1799年 8月16日日付の Dr.Truslerあての子紙の中でう
And thoフ 1call them (=Designs) Mineラ 1know that they are not Mine， being of 
the same opinion with Milton when he says that the Muse visits his. Slumb巴rs





といっていることからも，云い得ることであろう。叉， Songs of Innocenceの Introduction
の歌の中で，周知のように‘雲間にあらわれた子供の要請でラ書きあらわすことになったこと










Milton O. Percivalは，被の著書である WilliamBlake's Circle of Destinyの中で，
The highest level of intellect...is imagination. ...The lowest level of intellect is 




のべている Inspirationとか， Spirituality， Blakeの言葉でいえば Emanationということであ
ろう。 これを，東洋の方の百薬でいえば，例えばラ仏教でいうところの無分別智 (nirvikalpa司
jnana)，すなわち， praj回(般若智)であろう。

















なるのである。このようにみてくると，前にのベた Percivalの言葉，すなわち， The highest 





Songs of Innoc巴nceの歌の中に， On Another's Sorrowとし寸歌があるがラこの歌の前半は，
Can 1 see another's woe， 
And not be in sorrow too ? 
Can 1 see another's grief， 
And not seek for kind relief? 
Can 1 see a falling tear， 
And not feel my sorrow's share ? 
Can a father see his child 
Weepラ norbe with sorrow fil'd ? 
Can a mother sit and hear 
An infant groan， an infant fear? 
No， no! never can it be! 



















When Love is in Wisdom， then it existeth. These two are such a ONE， that 




Thought Without affection makes a distinction between Love & Wisdom， as it 





から， 無分別智である智慧 (Wisdom)の働らく相が， そのまま愛になるのである。 そのよう
にうすべてをあるがままの相において愛しみ， com-passlOnの心をいだく時，
Where Mercy， Love & Pity dwell 









…the source of life 
Descends to be a weeping babe.21) 
(生命の源が降り来たり，
泣いている赤子となる。)
といっている。まさしくヲ神は愛なり，愛は生命なりである。 Blakeは， On Another's Sorrow 
の後半において，
And can he who smiles on al 
Hear the wren with sorrows small， 
Hear the small birdラsgrief & care， 
Hear th巴 woesthat infants bear， 
And not sit beside the nestラ
Pouring pity in their breast; 
And not sit the cradle near， 
Weeping tear on infant's tear; 
And not sit both night & day， 
Wiping al our tears away? 
O! no never can it be! 
N巴ver，never can it be! 
H巴 dothgive his joy to all; 
He becomes an infant small; 
He becomes a man of woe; 
He doth feel the sorrow too 
Think not thou canst sigh a sigh 
And thy maker is not by; 
Think not thou canst weep a tear 
And thy maker is not near. 
O! he gives to us his joy 
That our grief he may destroy; 
Till our grief is f!ed & gone 







































なり，愛 (Love)となるものであるから， Imaginationは， 神であるということも云い得るの
である。神とは何かという間いは，すべての人によって問われる問し、であるが， Blakeは，
-・thereis no other God than that God who is the intellectual fountain of Hu-
manity.24) 
(人間性という知的源泉である神以外に神はない。)





Human nature is the image of GOd.25) 
と， Blakeも云っているように，そういう心をもった人は，実に神に外ならないのである。




In al the Heavens there is no other Idea of God than that of a Man.27) 
(すべて天国においては，人間以外に神のことなど考えられない。)
という Swedenborgの言葉を註釈して， Blakeは，
Man can have no idea of any thing greater than Man， as a cup cannot contain 
more than its capaciousness. But God is a man， not because he is so perciev'd 





といっているのである。ここで，注意しなければならないのは，人間の創造者 (thecreator of 
man)という言葉である。 S.Foster Damonは，彼の著書である WilliamBlakeにおいて，
creationとし寸言葉を
Creation is an act of the Divine Mercy.29) 









The Imagination is not a State: it is the Human Existence itself. 
Affection or Love becomes a State when divided from Imagination.30) 
(532) 





We live as One Man; for contracting our infInite senses 
We behold multitude， or expanding， we behold as one， 
As One Man al the Universal Family， and that One Man 
¥Ve call J esus the Christラ andhe in us， and we in him 


















べきであろう。それ故， God is a manという時の manは， Blakeの別な言葉でいえば， the 
true man，又は theReal manなのである。それは，丁度仏教の方でも r赤肉壇上にー無位
の真人あり，見よ，見よ，Jという場合の「真人」と同じ意味なのであって，そういう人間 (the
true man)は，叉，実に一切のものの根源でもあるのである。すなわち，





He who can be bound down is No Genius. Genius cannot be Bound; ...33) 
(自己を束縛するものは天才ではない。天才は束縛さるべきではない。)
という Blakeoy言葉から，理性によって束縛されるべきではないところの Imaginationとい
うことであって， Imaginationから詩 poetryが湧き出るのであるから，それで、詩的 Poeticと
いったであろう。それ故，
For al are Men in Eternity， Rivers， Mountains， Citiesラ Villages，
All are Human， & when you enter into their Bosoms you walk 
In Heavens & Earthsヲ asin your own Bosom you bear your Heaven 
And Earth & al you behold; tho' it appears Withoutラ itis Within， 




















るのである。それ故に， Imaginationは， A Spiritとか， Visionとか， Godとか，或は Jesus
Christ， the trne man， Poetic Genius， 等々とよばれるのである。 だから Imaginationの世
(534) 
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界は staticな世界ではなく， むしろ dynamicな世界なのであって， 理性のために掠えられ，
束縛されている人達にう此のような Imaginationの世界を覚らせるべく， Imagination自らが，










Awalぽ! awake 0 Sleeper of the land of shadow， wake! 
! am in you and you in me， mutual in love divine: 
1 am not a God afar offヲ 1am a brother and friend; 
Within your bosoms 1 reside， and you reside in me: 
expand! 
Lo! we are One， forgiving a1 Evilラ Notseeking recompense 
Ye ar己 mymembers， 0 ye sleepers of Beulah， land of shades !35) 





汝は吾が同胞なり， おお，汝，影の地， ベューラーの眠れるものよ!) 
附 記
Blakeの WilliamHayieyに送った 1804年 10月23日日付の手紙をみてみると， 彼は一
このような Imaginationの世界から遠ざかっていたことがあったように思われる。 その子
紙をみてみると，
o Giory! and 0 Delight! 1 have entirely reduced that spectrous Fiend to his 
station， whose annoyance has been the ruin of my labours for the 1ast passed 
twenty years of my life. He is the enemy of conjugal love and is the Jupiter 
of the Greeks， an iron-hearted tyrant， the ruiner of ancient Greece. .. 1 was a 









-・thesebeasts and these devils are now， together with myself， becom巴 children 
of light and liberty， and my feet and my wif己'sfeet are free from fetters. 0 
loverly Felpham， parent of Immortal Friendship， to thee 1 am eternally indebted 
for my three years' rest from perturbation and the strength 1 now enjoy. Sud-
denly， on the day after visiting the Truchsessian Gallery of pictures， 1 was again 
enlightened with the light 1 enjoyed in my youth， and which has for exactly 
twenty years been clossed from me as by a door and by window-shutters. .. 1 
thank God with entire confidence that it shall be so no longer - he is become 












.1 Sing According to the inspiration of the Poetic Genius.381 
ということになるのであるが，たまたまラ理性によって束縛されるようになると， ソロモンが
云ったように i抑圧は賢者を狂人にする (Opressionmakes the Wis巴 ManMad.)J391とし、う
ことになるから，Blakeが狂人にみられ，そのため，長い間，狂人扱いされてきたのも，彼の
理性である幽鬼 (Spectre)とのたたかう姿が，狂人のごときものだったからかも知れない。彼
の予言詩 (PropheticBooks)といわれる数々の詩集において， Urizenと Losとの争いが，深
刻にえがかれているのも，そのような事情を物語っているように思われるのである。
かくして，今や，完全なる四性 (theFour Zoas)の調和を得，その結果，清められた知覚






1 r邑stnot from my great task! 
1'0 open the Eternal VV orlds， to opεn the immortal Ey巴S
Of Man inwards into the Worlds of 1'hought， into Eternity 
Ever expanding in the Bosom of God， the Human Imagination. 
o Saviour pour upon me thy Spirit of meekness & love! 








(本稿は昭和 40年 10月2日， 日本英文学会北海道支部第 10回大会にて発表したものに加筆したものである)
(昭和 41年4月 27日受理)
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1 question not my Corporeal or Vegetative Eye any more than 1 would Question a Window 
concerning a Sight. 1 look thro' it & not with it. 









On the Amount of Dust in the Gymnasiums of Muroran 
and its Influence on the People of the City 
(Report 1) 
Ichiji Seino， Hidetoshi Konari and Kohei Seto 
Abstract 
The importance of air-pollution control has been recognized again in recent years. Seeing that 
Muroran is one of the greatest industrial cities in Japan， this research paper treats of how air in 
the gymnasiums in the City is polluted， what influence air-pollution exerts upon pupils and students 


































大気汚染 788 235 
煤 焼 1，706 402，602 236 
有毒ガス 462 89，610 194 
粉 E星 808 207‘576 257 
騒音振動 8，246 297，109 36 
振 動 6フ617 252，303 38 
騒 コ日古二 1，629 44，806 28 
水質汚濁 1，466 197，888 135 
工場廃水 1，433 148，892 104 
鉱山廃水 33 48，996 1，485 






802は汚染物中気体成分として最も含量が多い， 石炭は 0，8-5%の硫黄を含むが， その
































































図 1は1952年 12月ロンドン市を覆ったスモッグの時のデータである。 大気中の S02濃
度が 0.1p.p.m.をこえることは大気汚染度がひどいことを意味し人体への影響もあると推定
されており， 0.1 p.p.m.を許容量と定めている。
図-1では最高 0.4p.p.m.を示し， 昭和37年 12月，東京のスモッグ中の S02濃度は 0.23
p.p.m.と計測されたことがある。
職場の空気については国によって違うが， 5~1O p.p.m.が許容量とされている。大気汚染



























室蘭市内の体育館における麗挨量とその影響について (第 1報) 1049 
ここで粉塵の性格をとりあげてみると，空気中には徴粒子状のものからガス状のものまで



























































表 2 空中麗挨測定例 (東京都)
場
? l 産竣個数 /e 
7μ1/1- I 
78-1100 I 560-1600 I 90-770xl03 
150-460 I 280-800 x 103 I 
63-700 I 76-910x103 ! 
産挨重量









550-3600 x 10' 
280-4100xl03 






K 202 579 パスケッ l練習'1コ・競技者 30人・観衆 10人
秋
T 206 2640 体操競技会・競技者20-150人・観衆 6000名
(31. 10) 
I 886 1740 アイススケート場・滑走者 600-700人・窓閉鎖
窓開放
R 487 1364 戸ーラスケート場・滑走者 30-80人
1559 10 AM-2.0PM・パスケット大会・観衆 1000名
K 
:z. 1273 3PM-4.18PM・観衆なし・部員のみ 20-30名
(32.3) 




100以下清浄， 200-400中等度， 400怒、限濃度， 400-800高度， 800-危険発援。
(544) 






A 園 開口部の有効面積 m2(室内全開口面積の 1/2)
V: 換気口における直角な風速で









学校建築では生徒 1人当りl.25m3以 ι工場では 1人当り 10m3以上になっている。換
気量も 1時間に室内に取り入れられるべき空気の量は成人で安静時 33m3，労働時 50m乙小児
17 m3，一般家庭では平均 27m3i工必要である。
換気量 Q と換気回数はつぎの公式で計算される。



























測定範囲(イ) O~ 300 p.p.m. 100/sec C型低濃度用(真空法)
(ロ) 0~1000 p.p.m. 
(ハ) 0~7000 p.p.m. 
最低目盛 (イ) 5p.p.m. 
(ロ) 100p.p.m. 
(ハ) 300 p.p.m 





注) 亜硫酸ガスの労働衛生との許容濃度 5p.p.m. 
注) 一酸化炭素の公衆衛生上の許容濃度 100p.p.m. 
注) 炭酸ガスの公衆衛生上の許容濃度 1000 p.p.m. 
(ニ) KYS・PORTABLEAIR SAMPLER (A.C.， D.C兼用)
電源 100V 50~60 ∞ Aι 
12V 3 A D.C. 
流量計 フローレーター直読
流量目盛 3 ß/min~22 s/min 



































(へ) 携帯用電気集塵器 (PortableElectrostatic Precipitater) 
















補正値を求めるために 8本のセルロイド筒を 2.335 
毎日測定し同時に湿度を記録した。




線回帰は 2.5%以下の危険率で有意であった。補正係 表←4 座決量の判定表
数は，この直線の方向係数によって定まる。その価は 塵挨重量 (mgfm3)




IV. 検討の)1慎序 30 
0調査の方法と内容 国立公衆衛生院





























7. 体育館の使用前の塵挨量(地上 1m，中央と隅の 2カ所)
8. 体育館の使用中の塵挨量 (50分間)
9. 体育館の使用後の塵挨量 (5分， 10分)
10. S02' CO， CO2の検定
07，8，9については各校とも 2回ずつデーターをとった。
07， 8 ， 9 については体育館の状態 (1~4) によって影響されるかどうか。
O気象条件と塵挨量の関係について(四季別にどうか)
(548) 














co I換 態 i気温 気 の 状
象
風速 百1 '{L 地 条 件
気
湿度 ?も 建 築 年 月 日 年 月
体育館内の
気温 C。 建 築 様 式 鉄筋・モノレタノレ・木造
湿度 9も 体育館の清掃状態
使用育1)の塞竣量 塵壌の化学成分(分析)
使用中の塵技量 体育館周辺の盛挨の量 | 
使用後の塵挨量 。コ 重!
使用中の運動種目名 育 C02 の E且EL 
イ史 用 人 数 館 CO Uコ 主よ亘塾
体育館の広さ の 量/
1人当りの面積| CO2 の 量
気 CO の 量
V. 現tl定結果と考察
(1) カ、ス及び塵挨量の測定は IIIの調査の方法の項に記述したように 2種類の測定器によっ
て計測した。
ガス濃度の測定は屋内・外とも高さ 1mの所で2回検査 (5分間隔)しその平均値とした。
塵挨量はK.Y.S"PORT ABLE AIR SAMPLERと， PORTABLE ELECTROSTATIC 






の高さ床と 1m体育館壁寄りの中央 10分間の測定で mg/m3の単位で算出した。
X1 集塵前のパイプ管
X2 集塵後のパイプ管
X2-Xl = X3 集塵量(補正値 IIIの(注)による)巧
Yl 1分間の吸引量
t 間時吸
γ2 = YIX t 




















































































































































































































































ゐI2 3 4 5 6(嵐速)m
図-10 運動終了後 10分の風速と
盟主挨減少予:
表 7 運動終了後 10分の風速と
塵挨減少量
学制1]¥減少量|風速 l天候
A I 19 I 3.4 I哨
A I 28 3.0 I 11 
B I 24 I 5.9 I曇









2.9 I 11 
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室蘭市内の体育館における産挨量とその影響について (第 1報) 1059 
ホ) 運動終了後 10分の風速と塵j会減少量































































































































H I 25 
1 I 20 
1 I 27 
K I 48 
K I 61 
L I 58 






































































0.04 A 運動中の CO2の量と気積
???
? ??????B 運動中の CO2の量と気積は表-11と図 13に示されるとおりで





































































COz量 150 160 170 
(m31人当リの容積)
14tl j30 120 
運動中の CO2の量と気積
(554) 
110 10 90 80 
図 13
70 60 50 40 
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On Where Angels Fear to Tread 
Keiichi Suganuma 
Abstract 
Critics point out that E. M. Forster's primary interest lies in people and their ways of living. 
But what kind of p巴opleare they and what kind of life do they lead? 
In an essay titled Notes on the English Character Forster asserts that the English people are 
inevitably middle class and suffer from ‘hypocrisy' and ζlack of imagination'. And the protagonists 
of the Forsterian world， so long as they are English， are more or less endowed with these qualities. 
The main theme of Where A刀'gelsFear to Tread is how the hero Philip， to whom ‘life is a 
spectacle，' has come to be interested in people， awakening to a genuine affection towards them. 
At the same time， however， we can find another theme， or rather a sub-theme， of this story， and it 
is the development of the complicated relations of theses and antitheses. All the characters stand 
in opposition to each other， some of them coming to reconcilation and others remaining foes forever. 
Besides， these characters can roughly be divided into two categories of‘hypocrisy' and ‘sincerity' ， 
the geographical presentations of which are England and Italy， that is，‘the South Pole and the 
North' in Forster's phrase. 
Viewed thus， the Forsterian protagonists are understood to be the people living in such a 
world. The author tries to trace these people's ways of living， sticking close to the textbook. 
はじめに
Edward Morgan Forster (1879一)の小説を読もうとする場合，彼自身の小説論である As-
pects of the N ovel1 (r小説の諸相j)を絶えずひもとくことは，なによりも理解の助けとなるだ
ろう。というのは， S. Maughamが例の皮肉たっぷりな口調で
.1 read Aspects of the Novel by Mr E. M. Forster， from which 1 learned 
that the only way to write novels was like Mr E. M. Forster21 • 
(わたしは E.M. Forster氏の『小説の諸相」を読み， 小説を書く唯一の方法は
E. M. F orster氏のように書くことであると知った。)











He (i. e. Forster) can become inspired or excited， but his usual tone is calm， 
observant， at times dry. One is always in danger of oversimplifying .. of miss-
ing some of the subtle undertones in his writing， of missing some of the key 
phrases or images which he scatters through his books. His response to the 
world around him is a complex one， and is constantly developing new facets3). 
(彼は奮い立つことも興奮することもないわけではないが，彼の態度はたいていの












We are not concerned with the very poor. They are unthinkabe， and only 
to be approached by the statistician or the poet. This story deals with gentlefolk， 













Notes on the English Character5) (rイギリス国民性覚え書J)と題する彼のエッセイは，
次のような書さ出しから始まっている。
1 had better let the cat out of the bag at once and record my opinion that 
the character of the English is essentially middle崎class. There is a sound his-
torical reason for this， forラ sincethe end of the eighteenth century， the middle 
classes have been the dominant force in our community. They gained wealth 
by the lndustrial Revolution， political power by the Reform Bill of 1832; they 
are connected with the rise and organization of the British Empire; they ar巴











今しばらく Noteson the Engli・'shCharacterに基づい考察を進めよう。
Forsterは上に引用した箇‘所に引きつづいて，イギリス中産階級の持つ美徳、と欠点を









































Caroline Abbott Harrietや Philipの幼な友だちでラ 父親と一緒に近所に住む (23
歳)。慈善事業に打ち込んでいる。
Gino Carella イタリアの若者で，歯科医の息子 (21歳)。後に Liliaと結婚する。
(560) 
'VVhere "1ngels Fear to Freadをめぐって 1067 
無教養な Liliaは Charlesとの婚約が整って以来， Herriton夫人に厳しい挨けを受けてき




に Philipのすすめに従って Liliaを1年間イタリアにやることにする。 折からラ予てイタリ
ア旅行を計画していた Abbott嬢が Liliaに同行する。イタリアに赴いた Liliaは，美貌の若者
Ginoと恋に陥札婚約する。これを知った Herriton夫人は激しく立腹し，婚約を阻止しよう
として Philipをイタリアに派遣する。(第一章)



























りなのだと考える。彼は Ginoと下交渉をするために，そしてできれば Abbott嬢が Ginoと
どういう話し合いをしたかを探るために，単独で Ginoに会いに出かけるが， Ginoが不在で会
えない。宿に帰った Philipは Abbott嬢をなじる。 Abbott嬢は Philipの誤解をとき，散歩の
途中で偶然 Ginoに出会ったことを告げ， Ginoが去年 Philipに暴行を働いたことを悔いてい




てみぜるとし寸気持から， Philipに先んじて Ginoに会いに出かけるが， Ginoは不在である。
間もなく Ginoが帰宅するがラ 応接間に待っていた Abbott嬢に気づかず赤ん坊をあやし始め
たので，彼女は姿を現わすきっかけを失い，そのうち気分が悪くなって失神してしまう。気が
ついてみると， Ginoが驚きあわてながら白分を介抱している。 Abbott嬢は Ginoと赤ん坊に
ついて様ざまな話をするが，ついに赤ん坊を引き取る交渉を始めることができない。そのうち















Philipは Abbott嬢に恋を打ち明けようとする。それを察した Abbott嬢は， 自分が Ginoの
美貌に焦れていることを告白し Philipの機先を制する。 呆然とした Philipはやがて気をと
り直L，Ginoに対する恋がさめたなら自分のもとに帰ってきてほしいと頼む。(第 1-章)
(562) 






















こうして， 彼はまず美の感覚を発達させてゆく。 彼は 「二十歳にしてまだら染めのネク
タイをつけラ 形のゆがんだ帽子をかぶり， 日没を嘆賞しては夕食に遅れ Burne-Jonesから
Praxitelesにいたる芸術を理解した」が，その熱狂もやがてさめてゆく。
In a short time it was over. Nothing had happened either in Sawston or 
within himself. He had shocked half a dozen peopleフ squabbledwith his sister， 
and bickered with his mother. He concluded that nothing could happen， not 
knowing that human love and love of truth sometimes conquer where love of 










'It's a shame， Mother!' she had cried. ‘Philip laughs at everything-the 
Book Club， the Debating Society， the Progressive Whist， the bazaars. People 
won't lik巴 it. We have our reputation. A house divided against itself cannot 
stand.' (p. 14) (p. 18) 
(1お母様，あんまりだわ!J と彼女は叫んだ。 IPhilipつてなんでもあざ笑うの







仁..And don't， let me beg you， go with that awful tourist idea that Italy's 
only a museum of antiquities and art. Love and undersand the Italians， for the 
















"Vhere Angels Fear to Freadをめぐって 1071 
うして，彼はシニカノレに，そしてややニヒリスティックに I満足して笑いつづけた」のであ
っTこO
美への耽溺とシニカルな噌笑一一それは LionelTrillingが Failing夫人 (TheLongest 
ゐurneyの登場人物)について言ったように， I十八世紀の俗物の一種の戯画J(a kind of fancy-

















リアに赴いた Philipは， Monteriano駅に彼を出迎えた Abbott嬢の口から， Liliaの婚約者が
21歳になったばかりの失業中の若者であり，その父親が歯科医であることを聞かされる。
Philip gave a cry of personal disgust and pain. He shuddered al over， and 
edged away from his companion. A dentist! A dentist at Monteriano. A den-
tist in fairyland! False teeth and laughing gas and the tilting chair at a place 
which knew the Etruscan League， and the Pax Romana， and Alaric himself， 
and the Countess Matilda， and the Middle Ages， al fighting and holiness， and 
the Renaissance， al fighting and beauty! He thought of Lilia no longer. He 
was anxious for himself: he feared that Romance might die. 
Romance only dies with life. No pair of pincers will ever pull it out of us 
But there is a spurious sentiment which cannot resist the unexpected and the 
incongruous and the grotesque. A touch will loosen it， and the sooner it goes 
from us the better. It was going from Philip now， and therefore he gave the 












































し，彼女は I~ 分の本心を切らかにせず，赤ん坊の教育のために， またIrmaのためにヲそれ
が一番よいことなのだと言明して惇らない。 Philipは母親の本心を見抜いて，彼女が自分まで
も欺こうとすることに惇然、とする。しかし，彼はそうした母親をなじることはできない。
He was sure that she was not impulsiveヲ butdid not dare to say so. Her 
ability frightened him. All his life he had been her puppet. She had let him 
worship Italy， and reform Sawston-just as she had let Harriet be Low Church. 
She had let him talk as much as he liked. But when she wanted a thing she 
always got it. 
And though she was frightening him， she did not inspire him with reverence. 
Her life， he sawヲ waswithout meaning. To what purpose was her diplomacy， 
her insincerity町 hercontinued repression of vigour? Did they make anyone 
better or happier? Did they even bring happiness to herself? Harriet with 
her gloomy peevish creedラ Liliawith her clutches after pleasureラ wereafter al 






















Philip saw no prospect of good. nor of beauty either. But the εxpedition 
promised to be highly comic. He was not averse to it any longer; he was 
simply indifferent to al in it except the humours. These would be wonderful. 
Harriet， worked by her mother; Mrs Herriton， work巴dby Miss Abbott; Gino， 
worked by a cheque; -what better entertainment could he desire? There was 
nothing to distract him this time; his sentimentality had died， so had his anxiety 
for the family honour. He might be a puppet's puppet， but he knew exactly 




















とき， Philipは Abbott嬢の口から， Ginoが彼に昨年暴行を働いたことを悔いていることを聞
かされ i彼の顔に喜びがみなぎった」のであった。
(568) 
Wheγe 11ngels Feaγ to Fγeadをめ〈ごって 1075 
What did the baby matter whel1 th己 worldwas suddenly right way up? 
Philip smiled， and was shocked at himself for smilinぁ andsmiled again. :FOf 
romance had comεback to Italy; there werεno cads j，l her; She was beautiful， 
courteous， lovableラ asof old. And Miss Abbott-sheフ too，もV旦sbeautiful in her 
way， for ali her gaucheness al1d conventionality. Shc really cared about lifeラ






















All through the day Miss Abbott had seemed to Philip like a goddess， and 
more than ever did she seem so now. Many people look younger and more 
intimate during great emotion. But some there are who look older， and remote， 
and he could not think that there was litle difference in years， and none in 
composition， between her and the man whose head was laid upon her breast. 
Her eyes were open， full of in五mteplty丘ndfull of majesty， as if they discerned 
the boundaries of sorrow， and saw unimaginable tracts beyond. Such eyes he 
had seen in great pictures but never in a mortal. Her hands were folded round 
the sufferer， struking him lightly， for even a goddess can do no more than that. 
(569) 
1076 菅沼慶一
And it seemed fitting， too， that she should b巴ndher head and touch his forehead 




























のは困難である。 しかし，第3章の終り近くで Ginoが親友の Spiridioneとsimpatico論14)
を交わしているとき，ふと Ginoが洩らした
(日70)
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'One 1 have seen who may be so. She spoke very lit1eヲ butshe was a 
young 1ady-different to most. She， too， was English， the companion of my 
wife here. But Fra Filippo， the brother-in-1aw， took her back with him. 1 saw 









いタイプとして描かれている。 そして Liliaの死後， たまたまある日 Philpと鼻緒に London
出かけたとき，汽車のなかで初めて個性の片鱗を発揮するのである。それは，彼女が Liliaと
Ginoとの結婚を阻止するどころか， 積極的に同意したことを Phi1ipに告白することから始ま
る。その告白は最初 Phi1ipを激怒させたけれども， 彼女が Sawstonを嫌っていたためにその
ような行動をとったことを知り Philipはすっかり嬉しくなってしまう。
‘1 hated the id1eness， the stupidity， the respectability， the petty unse1fishness.' 
'Petty :se1fishness，' he corrected. Sawston psycho1ogy had 10ng been his 
specia1ity. 
'Petty unselfishness，' she repeated. ‘1 had got an idea that everyone here 
spent their lives in making lit1e sacrifices for objects they didn't care for， to 
p1ease peop1e they didn't 10ve; that they never 1earnt to be sincere-and， what's 
as bad， never 1earnt how to enjoy themse1ves. That's what 1 thought-what 1 
thought at Monteriano.' 
明Thy，Miss Abbott，' he cried， 'you shou1d have to1d me this before! Think 

























'But don't you see-she is practically thr朗 teningus? You can't put her 
of with Mrs Thobald; She knows as well as we do that she is a nonentity. 
If we won't do anything she's going to raise a scandal-that we neglect our 
relatives， etc.， which is， of course， a lie. Stil1， she'll say it. Oh dear， sweet， sober 
Caroline Abbott has a screw loose! We knew it at Monteriano. 1 had my su-
spicions last year one day in th色 train;and here it is again. The young person 











う決意を固めてゆく。それは， Ginoの Liliaに対する背徳を通じて，彼女の潔癖な目に Mon-
terianoが「悪徳の町」と映ったからであり， Sawstonは軽蔑に値いする町ではあるが， i罪の
(572) 
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土地」ではなかったからであった。しかし Philip同様に，彼女も「完全な悪党」であるはず
の Ginoが強い父性愛を持ちうることに気づかなかったところに誤算があったのである。一










'Y our mother has b巴haveddishonourably al through. She never wanted the 
child: no harm in that; but she if too proud to let it come to me. She has 
done al she could to wreck things; she did not tel you everything; she has 
told Harriet nothing at all; she has lied or acted lies everywhere. 1 cannot trust 
your mother. So 1 have come here alone-all across Europe; no one knows it; 
my father thinks 1 am in Normandy-to spy on Mrs Herriton. Dorピt!et's argue !'
for he had begunラ almostm巴chanicallyぅ torebuke her for impertinenceτf you 
are here to get the child， 1 will help you; if you are here to fail， 1 shall get 



























‘1t's hard luck on her，' he thought. 'She is a good person. 1 must do for 
her anything 1 can.' Their intimacy had be巴nvery rapid， but he too hoped that 
it would not shift. He believed that he understood her， and that she， by now， 
had seen the worst of him. What if after a long time-if after all-he fl.ushed 







しかし， 思いがけない事件は二人をそのままに終わらせなかった。 赤ん坊の死と， Philipと
Ginoの死闘， Abbott嬢に泣きすがる Gino-一そして， Philipの回心， 真の人間愛に目ざめ





‘He's not a gentleman， nor a christian， nor good in any way. He's never 
fl.attered me nor honoured me. But because he's handsome， that's been enough. 
The son of an ltalian dentist， with a pretty face.' (p. 158) (p. 202) 
(彼は紳土でもクリスチー.¥，ンでもありまぜんし，どのような点でも立派とは言いか
(574) 




この告白からは， 彼女の恋が sensualであることがうかがえる。 しかし， 彼女を例えば The
LongestゐurneyのAgnesと同一視することはできないだろう。 AgnesのGeraldDawesに対




癖さを持った Abbott嬢が sensualityに屈し 木能のままに快楽を追う Ginoが spirituality
を獲得したのであった。 このことは Ginoにも Abbott嬢にも新らしい転機を意味しているの
である。
Harri己tの性格は興味深い。彼女の人柄は最初次のように与えられてし、る。
Harriet's education had been almost too successful. As Philip once said， 
she had 'bolted al the cardinal virtues and couldn司tdigest th巴m.' Though pious 
and patriotic， and a great moral asset for the house， she lacked that pliancy and 
tact which her mother 50 much valuedラ andhad expected her to pick up for 



























例えば登場人物に限ってみても Philip対 Herriton夫人ラ Philip対 Abbott嬢， Philip対























Where Angels Fear to Freadをめぐって 1083 




Most of life is so dull that there is nothing to be said about it and the books 
and talk that would describe it as interesting are obliged to exaggerate， in the 








Where Angels Fear to Treadの場合， そのような不自然さの例として挙げられるものの
なかに， PhilipとGinoとの死闘の場面がある。 しかし， Forsterの世界にあっては，対立関
係の和解によく用いられる手法の一つは暴力でありラしかも PhilipとGinoのように，知性と


















Ginoのように気債な生活を追い，野性的な vitalityを持つイタリア人の世界と， Herriton 
夫人のようにとりすました， 偽善的な， ある意味で、は保守的なイギリス人の世界一-Forster
言葉をかりれば「南極と北極J(the South Pole and the North)ー ーの対立は，このようにして
イギリス人側からの閉鎖性によって生じたものである。 イタリア人の側から言えば Ginoの
友人 Spir吋ioneの
‘…But listen， my Gino， for 1 am older than you and more full of experience. 
The person who understands us at first sight， who never irritates us， who never 
borse， to whom we can pour forth every thought and wish， not only in speech 
but in silence-that is what 1 mean by simpatico.' (p. 46) (p. 59) 







除くことができない。 Philipもまた例外ではなかった。彼は Ginoとの最後の交渉 Abbott 
嬢が赤ん坊に湯を使わせた直後一ーにおいて，始めてそのような障害を乗り越えることができ
たのであった。
So the two young men parted with a good deal of genuine a任ection. For 
the barrier of language is sometimes a blessed barrier， which only lets pass 
what is good. Or-to put the thing less cynically-we may be better in new 
clean words， which have never been tained by our pettiness or vice. Philip， at 
al events， lived more graciously in Italian， the very phrases of which entice one 
to be happy and kind. It was horrible to think of the English of Harri巴t，whose 
every word would be as hard， as distinct， and as unfinished as a lump of coal. 






とを幸福に， また， 親切にさせるのである。 Harrietの英語は聞くもおぞましかっ
た。その一語一語が石炭の塊りのように固く，明噺で，粗削りであった。)
(578) 










She was silent. This cruel， vicious fellow knew of strange re:finements. 
The horrible truth， that wicked p巴opleare capable of love， stood naked before 
her， and her moral being was abashed. It was her duty to rescue the baby， to 
save it from contagion， and she stil meant to do her duty. But the comfortable 
sense of virtue left her. She was in the presence of something greater than 


























こだわる必要のないことを主張しながらも一一主人公たちを「外部からJ(from the outside) 






The complexity of the situation we see as such: though we are interested 
and sympathetic， we are hardly worried. The critical senses and episodes 
towards the end are， of course， not undisturbing; yet we ar巴 notimmersed in 
them-the detachmentラ thoughmodi五edヲ stil holds. 1n this effect the 1talian 
setting， exotic and quaint-its people seen as another kind from us， has its part; 
it lends itself beautifully to the reconciliation of the ‘comedy' with the 'poetry' 










を APassaRe to lndiaの主人公 Fieldin広が与えてくれると考えることはあながち全くの見当
違いでもあるまいと思われる。(昭和41年4月27日受理)
(580) 
Where A:九:gelsFem・toFγeαd字正富コ〈ごって 1087 
(注)
1) 初めは 1927年の春に Cambridgeの TrinityCollege主催のもとに行なわれた Clark講演であった
が，同年に書物の形で出版された。
2) S. Maugham: Cakes and Ale (Heineman， 1952)， p.188 
3) ]. Herbert: Modern English Novelists (Kenkyusha， 1960)， p.24. 
4) E. M. Forster: Howards End (Penguin， 1961)， p. 44， (Arnold， 1956)， pp. 47-48. 
5) 評論集 AbingerHarvest (1936)の巻頭に収められている。
6) E. M. Forster: Abinger Harvest (Arnold， 1961). p. 11. 
7) Ibid. p. 11. 
8) Liliaの死亡した知らせが Sawstonにとどいたとき，ちょうど 24歳の誕生日であった。
9) この点に関する Gransdenの指摘は重要である。 彼は哲学者 G.E. Mooreが Forsterゃ Virginia




と言っている。(K.W. Gransden: E. M. Forster (Oliverand Boyd， 1962)， p. 5) 
10) cf. Lionel Trilling: E. M. Forster (Hogarth， 1962)， p.73. 










で自覚しなかった力と霊感を得たのだということを悟った。J(E. M. Forster: The Eternal Moment 
[Collected Short Stories (Penguin， 1954)， p. 216])つまり Forsterにあっては， それは「真実の発
見Ji未知なるものの発見」に対する驚きの言葉である。
14) simpaticoとは attractive，charming， genialなどを意味するイタリア語であるが， Forster白身が「そ
の言葉を訳すことは不可能であるj(Nothing will translat巴 thatword.)という註釈をつけている。 cf.
(p. 45)， (p. 59) 




て，このような技巧は随所に用いられている。 cf.Aψectsof the Novel (Penguin， 1963)， pp. 93-94 
(Arnold， 1961)， pp. 82-83. 
16) Rex Warner: E. M. Forster (Longmans， Green & Co.， 1964)， p. 13. 




であり， Comedy of Humours I気質劇」の主人公に多く見られるタイプである。 そして実際の作品
に現われるときは， 絶えずーっの事柄を口ばしっていることから容易に判断がつく。 その逆が round
characterであり， 複雑な， 場合に応じて反応ずるタイプで， 悲劇むきの人間である， と言う。 cf.
Aspecおり theNovel (pp. 75~85)， (pp. 65-75). 
18) cf. ibid. (pp. 85-89)， (pp. 75-79). 
19) cf. Percy Lubbock: The Cηザtof Fiction (Jonathan Cape). この書は終止一貫して「視点Jから
生ずる formを論じているが， Forsterの引用する筒所は 1965年版に見当らないので，恐らく revise
されたときに自1られたものであろう。
20) Aψects of the Novel (p. 86)， (p. 75). 
21) E. M. Forster: A Passage to India (Penguin， 1962)， p. 132， IEveryman's Library， 1961)唱 p.113. 
22) F. R. Leavis: The Common P;ω.suit (Chatto &羽Tindus，1958)‘p. 264. 
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A Comprehensive Survey of the Foundations 
of American English 
Shozo Takemoto 
Abstract 
American English is the English language of the United States as distinguished from that used 
elsewhere; more narrowly， itpertains to any word or expression that originated in the United States. 
Since it began as the language of the colonists in the s巴venteenthcentury， the language situation 
of these colonists must be taken into consideration whenev巴rwe take account of the development 
of American English. The subject， therefore， wil be discussed at the outset of this paper 
The language of the colonists， however， has diverged somewhat from that of British English 
in its subsequent development. Other co!onists and later immigrants speaking other languages， 
environmental in自uences，native developments， international ideas-each has a妊ectedAmerican English 
in interesting ways， and produced various new words to be entitled to Americanisms. They are 
clasi五edinto the following four chief kinds and wil be discussed in the remaining chapters re帽
spectively: (1) foreign loan words taken into the English language in America; (2) new words 
coined in America; (3) forms or meanings surviving in current American use though no longer 
current in British use; and (4) new me旦ningsdeveloped in America for English words. 
1. The Language of the Colonists 
When we consider the history and development of American English we must 
remember that American English is fundamentally a colonial speechラ andthat it 
has been carried to that new continent by settlers; it was not used there b巴fore
the settlers came. 1n this respect it is like Pennsylavania German， Australian 
English， South African Dutch， American French， Spanish， and Portuguese， and 
many other transported languages. In other words， the English language in Amer-
ica did not experience a new birth with the separation of the colonies from Great 
Britain， but that event nevertheless provides a reasonable starting point for the 
consideration of what we must from that time call American English. 
Our first concern， therefore， iswith the kind of English spoken by the settlers 
who ventured westward into the new land with Captain John Smith or on board 
the Mayflower， as well as those who followed them later in the seventeenth century， 
since they were predominantly English in origin. A bird's-eye view of settling 
movements of these colonists must now be attempted to ensure a sounder ground 
for discussing the subject. 
The五rstwave of settlement came with the colonists at Jamestown in 1607 
and at Plymouth in 1620. 1t was followed by the settlers in Massachusetts Bay 
in 1630， and by 1733 thirteen English colonies had been established in America. 
The following五gureshows the spreading of settlement in these English colonies 
(583) 
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from the beginning of settlement to 17601). 
vVhat was， then， the state of the language they used in this colonial period ? 
We must now turn our attention directly to the English of these colonists. 
It was in 1616 when Shakespeare died. That was nine years after ]amestown 
had been settled as the五rstpermanent colony in Virginia. And even if we think 
of the Plymouth colony and the Massachusetts Bay colony， we must realize that 
tlae adults in the groups who crossed the Atlantic had learned their English around 
1600， just about when Hamlet was :first performed and when Shakespeare， Ben 
(584) 
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Jonson and many of the other great dramatists were at the height of their activity. 
The following table shows a compar・isonbetween the memorable dates of the early 
colonial history of America with those pertinent to the English literary scene 
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官'HESETILEM'四T OF AMERICA AND ENGL!SH LlTERARY H!STORY 
1t has been estimated that in Shakespeare's time the population of England， 
excluding 1reland and Scotland was approximately 4，460，000. Of these， probably 
200，000 lived in London in 1600. These people and possibly 25，000 more in the 
immediate vicinity spoke London English， the regional variety which was in the 
process of becoming a standard for the English-speaking world as a wholel. 
English， as well as other languages in the world has always been developing 
and changing， more or less， its form to meet the needs of the times， so it is quite 
natural to guess that the language spoken in those colonial days sounded somewhat 
(585) 
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different from its counterpart of today. What did， then， the English sound like at 
that time? The following part of Portia's famous mercy speech in the Merchant of 
Venice will provide us with a partial explanation of the variations in pronunciation4). 
The quality of mercy is not strained， 
必 drolう'pethas the gentle dewβ'om heaven 
Ujう0刀 theplace benωth. It is t7:cice blest: 
It blesseth lum that gives and him that takes. 
'Tis mightiest in the mightiest. It becomes 
The thronecl 1I!0narch better than his crow71. 
We have every reason to believe that the word quality in this passage was 
pronounced as [kwaliti] in Shakespemぜstime， but today in American English it 
has a vowel that is made with just a very slight rounding of the lips. Also， the 
word beneath is kno羽アnto have been pronounced as[bine: 6] instead of [bini: 8).5) 
The -eth forms of drolうρethand blesseth are， again， the forms chracteristic of 
Elizabethan English， and these forms are almost wholly restricted in the modern 
usage of American English6). 
For some more examples， many words which are now pronounced with the 
vowe1 of meat had， at the time of the earliest settlements in America， the quality 
of present目dayEnglish mate. 1n fact， Londoners were accustomed to hear both 
the ee and the ay sounds in such words asη~eαt， teach， sea， tea7) ， lean， and beard. 
The conservative ay pronunciation continued in the language as late as the time 
of Pope). On occasion Shakespeare was capable of rhyming please with knees 
and at other times with grace. Without this double pronunciation a speech such 
as that by Dromio， 'Marry sir， she's the Kitchin wench， & al grease (grace)' would 
have 10st its punning e宜ect9).
1t will be he1pful， furthermore， to observe a se1ection of one of the earliest 
examples of American English to acquire a fee1ing for many of the di妊erences
between the language of today and that of the age of Shakespeare. The following 
passage from William Bradford'slO) HistoヮザPlimmothPlantation will deserve 
our examination from this viewpoint. 
In these hard and di京cultebeginnings they found some discontents and murmurings arise 
amongst some， and mutinous speeches and carriages in other; but they were soone quelled and 
overcome by the wisdome， patience， ancl just and equαI carrage of things by the Gov [erno] r ancl 
better part， which clave faithfuly together in the maine. But that which was most sadd and 
lamentable was， that in 2 or 3 moneths time halfe of their cornpanyめ'cd，espetialy in Jan:己ncl
February， being the depth of winter， and wantinfJ houses and other comforts; being infectecl with 
the scurvie and other diseases， which this long voiage and their inacomodate condition hacl brought 
upon them; 50 as ther dyed some times 2 or 3 of a day， inthe aforesaid time; that of 100 and 
oclcl persons， scarce 50 remained. Ancl of th巴sein the time of most disires， ther was but 6 or 7 
souncl persons， who， totheir great comendations be it spoken， sparecl no pains， night nor day， 
but with abunclance of toil and hazard of their owne health， fetched them woocle， macle them 
五res，drest them meat， made their beacls， washed their lothsome cloaths， cloathed ancl uncloathecl 
them; in a word， did al the homly ancl nece5saワeo伍cesfor them which dainty and quesie stomacks 
(586) 
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cannot endure to hear named; and al this willingJy and cherfully， without any grudging in the 
Jeast， shewing herin their true Jove unto their freinds and brether巴n. A rare example and worthy 
to be rememberedl1). 
In this passage the italicized words are no longer current in American English 
today. The plural form of the abstractions discontents and murmurings would 
be unlike1y to appear in present-day usage， as would commend，αtions. Cω7・iages
wou1d be rep1aced by bearings in the modern formラ andothers， instead of other， 
shou1d be used as a p1ural pronoun. The parallelism of the phrases introduced 
by being and wωzting is faulty. Inacomodate has become obsolete today. vVe 
wou1d say 'so that there died' for 'so as ther dyed' and scarceラ inan adverbial 
use， islacking the -ly ending. In the second sentence there is the lack of agree-
ment between subject and verb in ‘th昨日asbut 6 or 7 sound persons.' Clothed， 
here meaning the speci五cact of dressing， has become more genera1 in its use. 
Even more striking than any of these features is the sentence structure. The 
first sentence in the se1ection contains fifty-thre念 words，the second eighty聞three，
and the third attains a tota1 of one hundred and six. These are a1 too long ac-
cording to modern standards. Ironica11y enoughラ thethird sentence is followed 
by an eight word fragment that does not五tthe modern pattern of the conventional 
sentence at al1. 
One more fact that we must keep in mind is that the people of Great Britain 
in the seventeenth century spoke different local dialects. What we now consider 
to be standard Eng1ish for England deve10ped from the 1anguage of London and 
the near-by counties. But the settlers of America came not on1y from that region 
but a1so from many others. New Eng1and， for instance， was settled large1y from 
the eastern counties， and Pennsylvania received a heavy immigration from the north 
of Ire1and12). Eng1ish as it came to be spoken in New England and much of 
Pennsy1vania thus naturally was not the same English that developed as the standard 
in Eng1and. The earliest form of the language used byア settlers，then， the 1anguage 
that stemmed from the variab1e forms of London Eng1ish and the other regiona1 
dia1ects of E1izabethan Eng1ish spoken in the British Is1es13). 
As the American sett1ements expanded， more immigr百 ltscame from the different 
parts of Britain in a succession of mass movements， so that American English was 
continually influenced by British dialects of different times and regions. Thus the 
chances of immigration brought diverse e妊ectto bear on the deve10ping American 
regional dia1ects. 
The English were， however， not the first Europeans to come to North Amer圃
ica. Long before the colonies were settled， the Spanish and French explorers 
left evidences of their visits on great expanses of the American wilderness: the 
Spanish in a wide arc across the southern part of the country， from Florida， where 
they founded St. Augustine， the oldest city of the United States， in1565ラ through
Texas and New Mexico， to Ca1ifornia; the French， up and down the Mississippi 
and Ohio River valleys14). 
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It is true that the Englishラ thenurnerical rnajority of the五rstsettlers， gave 
Arnerica the basic foundation of its institutions including the language， but Arnerica 
was by no rneans settled by the English alone; it was settled by irnrnigrants frorn 
rnany countries， with diverse nationa1 ethnic and social backgrounds. In fact， the 
colonies we1corned a1 rnen， regardless of their origin or birth， so long as they cou1d 
contribute to the building of the new country. 
Thus， the Dutch settled New Arnsterdarn and explored the Hudson River. 
The Swedes carne to Delaware. Polish， Gerrnan and Italian craftsrnen were eagerly 
solicited to join the struggling Virginia colonists in ]arnestown. The Gerrnans and 
Swiss opened up the back country in Pennsylvania， New York， Virginia and the 
Carolinas. French Huguenots took root in New England， New York， South Caro明
lina and Georgia. The Scots and thεIrish were in the vanguard that advanced 
the frontier beyond the Alleghenies. When Britain conquered New Arnsterdarn in 
1664， it0旺eredcitizenship to irnrnigrants of eighteen di妊erentnationalities.15) 
Such being the case， itseerned at one tirne that the continent rnight ultirnately 
divide into three language sections: English， Spanish and French16). But the 
English victories over the French and the purchase of territories held by the French 
and Spanish resulted in the creation of an indivisible country， with the sarne custorns 
and government as well as the language. Yet each ethnic strain left its own im-
print on the new land. 
These ethnic and linguistic backgrounds easily 1ead us to assume that Amer-
ican English in the colonial period had been more or 1ess affected by other lan-
guages with which it came into contact. The early colonists has many dea1ings 
with Indians， first of a1， who spoke various languages， and a1so with the speakers 
of Dutch， German， French and Spanish. Our next concern is， therefore， with the 
loan words which supplemented the word stock of American English as we11 as 
with coinages， new meanings and survivals of words. 
2. Loan Words from Various Languages 
The earliest examp1es of loan words from a1 the important languages in the 
new world were probably those from the various Indian 1anguages17)-words， inthe 
main， indicating natural objects and foreign cultures which were frequently quite 
di妊erentfrom what they had known in Eng1and. Thus， a good many native plants 
and foods bear names of Indian origin: squωん18)，succotash19J， pecan2べhickory21)， 
ho叩 iny2!，1りone23)and tamarack. F or a企imalsand fish， there are : moose24J， skunk25)， 
telγapin26)， raccoon27)， opossum28J and muskellunge29). Other early borrowings from 
the Indian include moccasin301， mackinaw31)， toboggan. A11 these have long been 
standard and might be considered part of the current vocabulary of a large number 
of speakers of American English. 
Some that have not reached this status are cαyuse， podunk and hooch32)， for 
what used to be firewater. Also， such words as squaw3)， wigwam34)， tomaha却炉5)，
tゆee61ヲ wampumretain the association with Indians. The Indians' ceremonies， 
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moreover， impressed themselves early upon American political life in such words as 
POWWOW37)， sachem， mugωumJうandTammany. 
Besides the various 1ndian influences， American English reflects the other non-
English cultures which the colonists and frontiersmen met in their conquest of the 
continent. 1n the westward expansion of their territoryヲ theEnglish-speaking 
colonists soon came into contact with the French. French loans， consequently， 
came in through early exploration; one of the most essentially American words 
lS ρrau官38) Portage， butte， cache， chute， levee， and raρids are al reminiscent of 
the vast inland area which the French were the命stwhite men to penetrate39). 
Other words which American English acquired from French explorers and colonizers 
include calumet， chowder， shivar，侃 dφot40)and a la mode. 
The French loan words are somewhat fewer than those from the American 
1ndian languages and unlike the 1ndian loan words， at least half of which came 
into the language during the seventeenth century， the borrowings from the French 
appear chiefly during the eighteenth and nineteenth centuries41). 
The Spanish colonization and culture were more permanent and substantial 
than the casual French settlements which the English-speaking settlers had found 
in the Middle West. Consequently， Spanish has contributed more loans than 
French， and borrowing from the Spanish was considerably heavy during the seven-
teenth and nineteenth centuries43). Most of the Spanish words， however， were 
localized in the West and Southwest through direct intercourse with the Mexicans 
and Greasers， and they usually reflect the hacienda culture which typified the Spanish 
colonial occupation and the ranching and mining economies43). 
The words stil common in American English which may be traced to the 
Spanish in America， classified according to the aspect of life and field activity they 
represent， are as follows: topographical terms; coyote4)， cockroach451， mosqui・toヲ
tuna; names of plants; alfa1jムmαrijuana，locoweed; a number associatεd with 
cattle herding; ranch， buckaroo， rodeo， lariat， broncoヲ corraland mustang. Yet 
others are p以 αmunyヲtornadeラ cafeteria，and the rather slangy bonωlza， calaboos，叫
んoosegowand vαmoose岨
Since contact with the Dutch colonists was established during the seventeenth 
century， itis not surprising to find that approximately one四thirdof the Dutch loan 
words bear dates prior to 180047). 1t is true that relations between the English 
and the New Amsterdam Dutch were never very friendly; nevertheless from the 
languages of these Dutch settlers American English gained such basic Americanisms 
as Yankee4ぺSantaClaus4円bakery，cole slaω切 cookie問ラ scowand sleigh5勺 these
words are al accepted as standard. 
1n addition American English incorporated a number of colloquial words such 
as bOSS53)， crulle戸)， dope51， SωOp561， snoop57)ヲ学OOP8)，caboose and ρoppycock. Many 
of these Dutch words were not used by writers until well into the nineteenth centu明
ry， but we may be fairly sure that they occurred in English contexts much ealier591 • 
It also well deserves mentioning that there are fewer changes in form and pronun-
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ciation in these Dutch borrowings than in those from somewhat more remote and 
di旺erentlyconstructed languages. Dutch is， in this respect， most closely related to 
English of a1 the languages which have made a significant contribution to the 
American lexicon. 
Despite the large numbpr of Germans in America long before the outbreak 
of the Revolution， only few German words entered the American vocabulary until 
about the middle of the nineteenth century， when many new immigrants from 
Germany arrived. Although both noodle，五rstcited by the Dictionary of American 
English in 1812， and sauer.わ-aut，in 1813， seem to have been used in England 
considerably earlier60l， there is every reason to believe that the American use of 
these words represents an independent borrowing61l. 
In general the German borrowings have been nouns， but it is of some interest 
to observe such interjections as nix， ouch， and phooey among them， and at least 
one scholar assumed hurrah to have been an early importation from the German 
as we1l62l. 
Literary words from German， such as heimτ:veh，叩 anderlust，weltschmertz， 
hin的 -land，are not peculiar to America， nor can they be said to have become 
popularized. Popular German words are in the main words which have to do 
with eating or drinking， as in wiener， sauerkraut63l， hamburger， lager， smear case， 
rathskeller， stein， stube， and delicatessen. In educational circles， kindergartenヲ
seminαr， semester are now current words in American English. 
Other miscellaneous loanwords fully adopted as Americanisms are the African 
voododぺyam，okra65l， banjo and gumbo66l • These are a1 accepted in American 
English as standard. Others include the regional tote67l， gooberS8l or pinder， and 
the more recent juke joint， with its ju長'Rbox. Tycoon appears to be one of the 
few Americanisms from Japanese， and chop suey is from Chinese. Some slangy 
terms are shebang， of lrish origin， and sosher， kibitzer and mazuma of Jewish 
ongm. 
3. Coinages of American English 
We have so far discussed about the influence of words from non-English 
stocks in the previous chapter， but of far more imprtance than this was the great 
stock of new words that the early colonists coined from the English language; 
sometimes by giving an English word a new meaning but oftener by arranging 
English elements in new combinations. 
There are， for example， numerous derivatives such as Americω1ism itseH， 
αuctioneer and Thomas Je百erson'sbelittle69). The word Americanism is believed 
to have been invented in 1781 by the Reverend Dr. John Witherspoon70l， who 
defined it as“an use of phrasesラ orthe construction of similar sentences in Great 
Britain"71l. Compound words supply a very large group of new words which include 
corn bread， cocktail， jackpot， hand-me-doωn， grab bag， deadwood， knoω-how 
and ρ争eline.
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Out of an entirely new moc1e of life anc1 the new lanc1scape formec1 a great 
number of new worc1s which also were chiefly compounc1s. Backwoods， bαck land， 
anc1 bαck country were al in common use before the Revolution， anc1 back street 
has been traced to 163872). Out of an inventiveness somewhat urbane came live 
oak， turkey gobbler， eggplant， 0ゅpe油ead，eelgrass， poke叩eed，butternut and so 
on. Echoic anc1 sound-symbolic words incluc1e fizzle， honk， bingo， gooey (sticky) 
and its noun geりlum，the jitters (nervousness) and jittery-the latter few stil 
colloquial. 
New worc1s proc1uced by clipping 0旺eitherenc1 of words are also common. 
1t is an old process; it was old， in fact， when Jonathan Swift inveighed against 
ie3) ， but it has contributec1 a great many words to the standard language. Mob， 
for instance， isnow sounc1 English， but in the eigheenth century it was violently 
attacked by purists， anc1 though it survived their onslaught， they undoubtedly greatly 
impedec1 the formation and adoption of other words of the same category. There 
areヲ however，many more in Standard English， e.g.， patter from Paternoster， van 
from caravan， cab from cabriolet and curio from curiosiり・
Jn eighteenth century America they contrariwise went largely unchallenged， 
and multiplied74). Some examples which have arisen in America include gas， photo， 
Pφ， bike， ad， bunkラ auto，prof， taxiラ tux，con (for confidence， as in con man， 
con game) and many others. Acute was beheaded to make cute， at first in the 
sense of sharp， clever， even tricky; now it is a counterword， a worc1 with no exact 
meaning， used to show approval of almost anything and much favourec1 by women. 
Words mac1e directly from proper names include lynch75)， mavericえbuncombe76)
(or bunk) and bloomers. John Hancock， the first signature a伍xedto the Declaration 
of Independence， means any signature (though it is changing to John Henゥ).
Examples of folk etymology are woodchuck (from Algonkian 却吃iack)and probably 
hoecake (from Narraganset nolæhic，~)， carryall， a light carriαge (from French carriole)， 
and rnore recently the Spanish temblor， an earthquakeラ hasturned into trembler. 
Blend words are also plentiful among the new American nouns. Some of 
them may be exempli五edby Amerindian (American lndian)， genη3ツ1mηZαω仰7ηldeゲr(from 
Gerrηy and saαlμαωmηZ αω仰nd，ゐerめげyぺ7
h加ot叱el凡)，ラ smo管g(伊smok恥efog剖)a叩nc1in註此副i江凶ti均凶al司wo凹rd也sb防yG. O. P. (Gra刀d仰ηd Old P，αωrηtりyラ a剖t五台rs坑t 
applied to the Democratic， later to the Republican party)， O. K.78) anc1 m. c. or emcee 
(master of ceremonies). 
Very numerous are functional shifts from one part of speech to another without 
change of form: to corner the market， a combine in business or as an agricultural 
machine， to fea如何 orstar an actor or actress， to service machinery. A mammoth 
exhibit illustrates both noun converted to ac1jective and verb converted to noun 
(unless exhibit is simply a lopped form of exhibition). The adjective real has 
becorne a popular ac1verb (real gooc1， nice， sweet) exacly as velッc1id五vecenturies 
ago in England. 
Of the various kinds of Americanisrns， new formations of words are by far 
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the most numerous. 
4. New Meanings and Survivals of Words 
The altered condition of colonial life， and later those of the new nation， fur-
thermore， led to the use of English words in countless new senses. Corn， for 
example， means grain for human consumption， and especially wheat in orthodox 
English， but it means maize in America. As the staple g1'ain of the new world， 
it soon became known as lndian cornヲ todistinguish it from corn in the English 
sense. But by the middle of the eighteenth century simple corn usually su伍ced79)
To cite anothe1' example， shop originally designated a small retail establishment 
in colonial America， as it stil does in England. But store had come in by 1721， 
and by 1741 it had yielded storekeφι1n England， even yet， store means prima1'ily 
a la1'ge establishment， like what Ame1'icans call a warehouse， but the word in the 
American sense has been used for a co-operative retail store since about 1850ラ and
recently the1'e has been some currency fo1' d，φartnzent storeO). 
Shoe， in England， meant (and stil means) a topless article of footwear， but 
the colonists extended it to varieties cove1'ings the ankle， thus displacing the English 
boot， which they 1'eserved for foot coverings 1'eaching at least to the knee. This 
distinction between English and Ame1'ican usage stil prevails81). 
In like manne1'， lurnber meant rubbish in England; in America it came to 
mean tirnbers and boardsS2); a creek， at五1'stan inlet from the sea， turned into a 
small freshwate1' stream83); a bug， stil speci五callymeaning a bed-bug in England， 
is the general American word for insect84). 
The impact of a new landscape caused the early colonists to abandon seve1'al 
English topog1'aphical terms， e. g.， moor， and use othe1's that were 1'are or dialectal 
in England， e.g・ラ run and branch85). They also invented new ones， usually by 
giving familia1' English wo1'ds new meanings， e. g.， divide and bluf. Bんが the
五rstAme1'icanism to be denounced in England86)ヲ wasapparently borrowed from 
the Dutch in the seventeenth century， as an adjective describing blunt and nearly 
vertical ships' bows. 
American English employs a small but highly interesting group of wo1'ds and 
usages， sometimes regarded as Ame1'icanisms， which， are actually nothing more than 
survivals from the British English of older days. The word fall is a case in point. 
Fall， a local wo1'd in England， was displaced by the foreign autumn87)， but in 
Ame1'ica the old word had a new growth and by 1700 had become the standard 
term. Quit will ha1'dly be encountered in England outside of legal usage; in Amer-
ica it is on everybody's lips-to quit work， a game， almost any activity， and its 
offsp1'ing include quitting time and the vigorous quitter88). 
To guess in the senses“to suppose， to believe， to feel certain" is another Ame1'圃
ican su1'vival. 1t was the Englishman's comic ste1'eotype for Yankee speech until 
an English scholar pointed out that Chaucer had used it 1'egularly89). To loan， 
for another example， went out of use in British English in the eighteenth century， 
(592) 
A Comprehensive Survey of the Foundations of American English 1099 
but is stil in wide use in American English90). 
Hωnely， in the United States， always means ill-favored， but in England iぉ
principal meaning is simple， friendly， home-loving， folksy. The use of homely in 
the sense of commonplace in appearance or features， not beautiful， plain， uncomely 
has been rare in England since the eighteenth century， and the Englishman of 
today always understands the word to be complimentary rather than otherwise， 
but no American， without hostile intent， would apply homely to a woman91). 
So simple a word as the universal American maybe was described by The 
Oxford English Dictionary in 1906 as“archaic and dialectal，" the English usage 
being ρerhαρ'S92). Americanisms of this kind， though not numerous， illustrate the 
conservatism of language in colonies. 
5. Concluding Remarks 
In concluding this discussion on the foundations of Almerican English， we 
must here remind ourselves again of two important facts which lie at the basis of 
its historical glowth ;命st，that the colonists who crossed the ocean in the seven-
teenth century were speaking the language current in the England of their day; 
and secondラ thatlanguage in general change from generation to generationフ but
not always in the same way in various places where the language is spoken. 
As for the former the present writer attempted a comprehensive survey of 
the subject in the first chapter in which di旺erenceshave been pointed out between 
the English of Shakespeare's time and that of today. To illustrate the latter， the 
borrowings from foreign languages have been discussed in the second chapter， in 
which is shown that the American form of the language was more or less changed 
by these 10an words， whereas the English variety remained comparatively unaltered 
with respect to the particular items 
To exp1ain the latter more fully， coinages as well as survi¥ァa1sand new meanings 
of words have been discussed in the third and fourth chapters respettively. These 
features of the language are attributed to the language situation of the early colo-
nists， which was then such that one of the following possibilities could happen. 
First of a1， itwou1d be inevitable that a number of words， gramatical forms， and 
idioms 10st in British English shou1d survive in American English， and second， 
that American English should conversely lose certain features of earlier British 
Eng1ish which have been retained in England. 
It wou1d equally be inevitable that the colonists should五ndnew words， or 
adapt old words， to express concepts and to name institutions which arose in the 
new worldラ notto mention the more immediate task of finding verbal labels for 
topographical f回 turesand for fiora and fauna which were new to English四speaking
people. 
The discussion which so far have been made in this paper presents， of course， 
only a segment of the whole picture of American English in its early setting. The 
present writer， on that account， expects to have another chance for a paper in 
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which some more detailed discussions might be attempted since a further inquiry 
into present-day American English inevitably follow the e旺ortinvolved. 
(Received Apr. 30， 1966) 
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dictionaries， e， g.， moose-berry， -bird， -bush， -deer， -elm，てjlower，-maple， -uck and -wood， along 
with such obvious forms as moose-hu月ter，】hide，-meat， -horn， -skin， -tongue and -yard. AL 1， 
p. 173 
25) Skunk is derived by Weekley from an Algonquian word sengankw or sego刀g叩， the original 
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possum to 1846. AL 1， p.174. 
29) lV[uske!lunge is the name of a pil王巴 much sought by sportsmen in the Great L且kesregion. The 
DAE says that the name comes from the Ojibway word mωhldnoJe and Webster agrees. 1ts 
variants include muschilongue， muskalonge， muskanounge and muskinunge. .1 L 1， p.174. 
30) l'<1occasin comes from a New England 1ndian word variously rendered by the earl}ア chronicles
as mockasin， mockison and mogasheen. Weekley says that there were different forms in di旺erent
dialects， and Webster 1934 cites mohkisson and mocussin. The object designated， a soft-soled 
shoe， s巴emsto have been borrowed by the settlers along with the word: they quickly found 
by experienc巴 thatit was better suited for wilderness travel than their leather boots. The name 
was eventua11y transferred to a丑owerand a snake. AL 1， p. 173. 
31) Mackinaw was applied in the 20s to the gaudy blankets which the government provided for the 
1ndians of the vicinity， and soon afterward was used to design乱tea gun and a boat. AL 1， p.173. 
32) 1t apparently comes， in fact， from hoochino (or hDocheno)， a n丘meof unknown originally applied 
to a crude五r巴司watermade by the 1ndians of Alaska. On the advent of Prohibition this hoochino 
began to appear in the Northwestern coast towns， and soon its name was short巴nedto hooch， 
which quickly penetrated to a1 parts of the country. AL 1， p. 310 
33) Squaωin its various Indian forms， signi五edany woman， but the early settlers seem to have 
given it the special signi五canceof a wife. 1t was applied in the course of time to womanish 
men. 1ts derivatives include squaw man (the whit巴consortof an Indian woman)， Squaw ~Vinter， 
and squaω-ax，尚berry，-bush， -cabbage， -corn， -fish， -fiower， -huckleberry， -root， -vine and -ωeed. 
AL 1， p.176 
34) Wigwam is derived by the DAE from the Ojibway wigiwam， signifying a dwelling-place. The 
DAE notes that， though its use by th巴 1ndi且nsseems to have been r巴strictedto the East， ith丘S
been applied by whites to Indian habitations in the West also. The Western 1ndians actually 
used t争i，from which tepee is derived， or hogan， which is sti1 in use among th巴Navahos.AL 1， 
p. 177. 
35) Tomahawk was picked up by the settlers of both N巴w England and Virginia in the earliest 
days; it seems to have come from a word common to a1 the 1ndian languages of the Eastern 
seaboard. AL 1， p.176. 
36) See 34). 
37) Powwow comes from the 1ndians of the New England coast: it台stappeared as powah， but 
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had acquired its present spelling by 1744. It was applied， at五rst，to an Indian medicine man， 
and was then transferred to a ceremonial rite by the Indians， and五nallyto any of their meetings. 
It b巴ganto be used to designate a meeting of whites early in the Nineteenth Century， and today 
usually has the special significance of a political palaver. The earliest meaning of th巴 termIS 
stil preserved in the Pennsylvania German region， where a powwoω-1nan (or -woman) designates 
a witch-doctor. AL 1， p.175. 
38) The use of the word prairie became general in the early nineteenth century， with the beginning 
of the movement of the population westward. 1t took on various popular spellings and pronun-
ciations， often becoming a trisyllable， as in prararee. Krapp， ibid， Vol. 1， p.134. 
39) From the Canadian Fr巴nchprairie， batteau， protage and rapids h且dbeen borrowed during 
colonial days. After the Louisiana Purchase and the settlement of the Mississippi Valley and 
the Great Lakes region， there was a considerable accession of new French terms， not a few of 
them geographic. Mencken， ibid， One-Volume Abridged Edition， p.190. 
40) This came into English late in the eighteenth century， meaning五rstthe act of depositing， then 
th巴 depositor collection its巴lf，and later as a term for the place wh巴revirtually anything might 
be deposited-military stores， prisoners of war， or merchandise. About 1830， with the development 
of the railroad， the term was adopted for what the Oxford English Dictionary calls，ζa goods 
station at a terminus.' 1n America， how巴ver，the term w;旦sextended to freight depositories al 
along th巴lineand not merely at terminal points. But also in America， particularly in the sparsely 
populated sections of the country where the railroad often pushed b巴yondactual settlement， the 
S旦mesmall building was regularly used to store goods， sell tickets， and shelter passengers. 
Consequently， dejうotcame to be used for a passeng巴rstation as well. There followed， then， 
possibly in the second decade of this century a period in which depot came to be regarded as 
old-fashioned， ifnot countri五ed，and a good deal of e妊ortwas expended in attempting to substitute 
station in its place， often with such amusing inconsistencies as having the Pennsylvania Railroad 
Station located on Depot Street. Finally， with the development of cross-country and transcontinental 
bus travel， depot seems to have come into its own again as the current term for a bus passengers' 
waiting room. 1t is worth obs巴rving，however， that depot wagon， used as early as 1908 for a 
horsedrawn vehicle， became station wagon as a result of the decline of the prestige of depot; 
here no tendency toward the reinstatement of depot has been apparent. Marckwardt， ibid， pp. 
38-39 
41) Marckwardt， ibid， p.37 
42) Marckwardt， ibid， p.44. 
43) See Marckwardt， ibid， p.40 
44) Coyote， ultimately from the Nahuatl language of Mexico， designates a prairie wo!f， Canis latrans， 
nev巴rencountered in the East， but Western五ctionand the movies have made its meaning fa司
miliar to al Americans. Mencken， ibid， p.189 
45) Cockroach is from the Spanish cucaracha， assimilated by folk etymology to cock and roach. 1t 
is五rstheard of in Captain John Smith's“G巴neralHisorie of Virginia" (1624). Mencken， ibid， 
p. 124. 
46) See Mencken， ibid， pp. 191-192. Of these words familiar to every American， alfalfa is traced 
to 1855， bronco to 1850， calaboose to 1792， coraal to 1829， lariat to 1832， mustang to 1808， ranch 
to 1808， rodeo to 1844. The Mexican War brought in a large number of Spanish terms， and 
the California gold rush brought in more 
47) Marckwardt， ibid， p.49. 
48) The DAE's五rstexample of Yankee， then spelled Yankey， isdated 1683， as the proper name of 
one of the Dutch pirate commanders in the West 1ndies. By 1758 General James Wolfe was 
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using it to belittJe the New England militia in the Quebec campaign， and by the Revolution the 
English were using it to designate any American. During the Civil War， as everyone knows， 
the Southerners used it， usually contemptuously， of al Northerners， and in consequence its 
widened meaning became restricted again. Mencken， ibid， p.122. 
49) The NED says that Santa Claus comes from Sante Klaas， a dialect form of Sint Klaas， meaning 
St. Nichotas， the patron saint of children; the DAE gives its source as Sinterklass，“a corruptlOn 
of Sant Nikolaas." All authorities agr巴ethat both the name and the gift-bearing old fellow it 
designates were introduced to America by the Dutch of the New York region. AL 1， p. 186 
50) Coleslaw comes from the Dutch Koolsla， which is made up of kool， meaning cabbage， and sla， 
a shortened form of salade， meaning salad. It is traced by the DAE to 1794. Folk etymology 
frequently converts it into cold slaw. AL 1， p.188. 
51) Cookey (or cookie or cooky) comes from the Dutch koekje， a small cake， and seems to have been 
borrowed independently in the Scotch Lowlands. The DAE's五rst巴xampleof its American use 
is dated 1786， AL 1， p. 189. 
52) Scow was borrowed from the Dutch， as the DAE shows， so early as 1669: the original form 
was schouw. Sleigh， from the Dutch slee， istraced by the DAE to 1703; in the early days it 
was spelled slay， slae and sley. AL 1， p. 189. 
53) Boss is obviously derived from the Dutch baas， but though it must have been familiar， at least 
in New York， in the Seventeenth Century， itdid not come into general use until the Nineteenth. 
The DAE's nrst example is dated 1806. It was propagated by the proletarian self-assertion that 
preceded the opening of the五rstCentury of the Common Man， with Jackson's election in 1828. 
AL 1， p. 121. 
54) Cruller is apparently related to the Dutch verbわ-ullen，to curl or crisp. The DAE traces it to 
1805， but it is probably older. AL 1， p.189. 
55) DOjうeis derived by the DAE from a Dutch word， doojう， signifying a sauce， but no such meaning 
for dooρis recorded in any of the Dutch dictionaries at hand. The true meaning of the word 
is a baptism or christening. Weekley believes that dope really comes from the corresponding 
verb， dOOlうen，which has the sense of to dip， and Webster agrees. AL 1， p.189. 
56) Stoop， from the Dutch stoejう istraced to 1735 in American use. It means， ordinarily， the front 
steps of a house， but once had the additional meaning of a small porch wjth benches. AL 1， 
p. 190. 
57) To snoop， from the Dutch verb snoepeκmeaning to eat sweets on the sly， istraced by the 
DAE， in its American sense of to pry or spy， to 1832. AL 1， p. 189. 
58)弓poo.k， in the sense of a spectre， isfrom an identical Dutch word of the same meaning. The 
NED runs it back to 1801 in American use， but it is probably older. By the middle of the 
century it had been adopted by the English， who produced a number of derivatives， e.g.， 
spoo.kery， spookiness，ゆooki・'sh，ψookism，ゆookologyand spooky， of which onJy the last is listed 
by the DAE. AL 1， p. 190. 
59) Pyles， ibid， p. 48. 
60) AL 1， p. 198. 
61) Marckwardt， ibid， p. 54. 
62) Marckwardt， ibid， p.55. UnhappiJy， there has never been any really scientific investigation of 
their history， and only too often， especially since 1916， their discussion has been incommoded 
by partisan heat. See also， AL 1， pp. 313-318. 
63) Th巴 NED's五rstexample of sauer，ゎ-autis from the“Itinerary" of Fynes Moryson， 1617， but 
Moryson recorded it as the foreign name of a foreign smack in England to this day. The thing 
itself seems to have been introduced to Americans by the Pennsylvania Germans， but the date 
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is unknown，巴venapproximately. AL 1， p.314. 
64) V oodoo seems to be derived from the African vodu， but江gotinto American English from the 
French of Haiti， and on its品rstappearance in print was spelled vaudoux. Hoodoo is a later 
form. AL 1， p.199. 
65) 0わ'a，another name for the gumbo， isderived by Webster from nkruman， a loan from the 
Tshi people of Africa. AL 1， p.199. 
66) Gumbo， the common Southern name for Abelmoschus exculentus， isderived by the DAE from 
an Anglolan word， kingombo， and traced to 1805. 1n the sense of a Negro patois of French 
both the DAE and Webster 1934 say that it may be derived from a quite different word， nkombo， 
used by the tribes of the Congo region. The original signi五canceof the latter was a runaway 
slav巴.AL 1， p.199. 
67) Tote is one of that sizabl巴numberof words of which the dictionaries can say only“org. uncert.，" 
“unknown origin，" or something to that effect. Professor Turner found possible African sourc巴s
in Kongo and Kikongo tota“to pick up，" with related words in other West African languages 
meaing“to carry." The fact that tote is used in Gu llah does not rule out the possibility of an 
unknown English source， for very many English words are used by the Gullahs. 1t is lil臼Iy，
however， that if the word is not of African origin， its use has been reinforced， atleast in the 
South and particuiarly among the Gullahs， by the African words. Though it is usually thought 
of as a Southernisrn， tote is of fairly frequent occurrence in parts of New England; it has also 
been found in upstate New York， northern Michigan， and northern Minnesota， occurring alone 
and in the combinations totc road， tote wagon， tote team and tote sled. See Pyles， ibid， pp.47-48. 
68) Goober， a Southern name for the peanut， isderived by Webster from the African nguba， but 
the DAE's first exarnple of ils printed use is dated so late as 1848. AL 1， p.198. 
69) This one， incidentally， was apparently his own invention， The DAE's五rstexample comes from 
Je妊erson'sNotes on Virginia， wriUen in 1781-:3. AL 1， p.4. 
70) See Mencken， ibid， p.6 
71) See Pyles， ibid， p.5 
72) See Mencken， ibid， 4th ed‘p. 115. 
73) Pyles， ibid， p.185. 
74) Mencken， ibid， p.203. 
75) The honors for giving the term lynch to the world seem to be about equally divided between 
two men， Colon巴1Charles Lynch (1736-96) of Bedford County， Virginia， and Captain William 
Lynch (1742-1820) of Pittsylvania County， Virginia. The careers of thes巴twoworthies are parallel 
in so many ways that each might well be the father of Lynch's law， which in turn gave rise 
to lynch and its deriva1ives; Lynch's law is now obsolete， being supplanted by lynch law. The 
Colonel and the Captain， who were no kin whatever to each other， were county magistrates 
during the latter years of the Revolution訂 yWar， at a time when their counties were b巴ing
harassed by Loyalists and by bands of armed robbers. Pyles， ibid， p.15目
76) Popular tradition indicat巴sthat buncombe was introduced by Felix Waiker， representative from 
the western district of North Carolina (1817-23)ヲ whereAsheville， the county seat of Buncombe 
County， isthe principal city. During a debate-possibly on the Missouri Compromise-he appealed 
to Speaker Lowndes for五veminutes more tirn巴 toget into the newspapers some remarks directed 
to Buncombe. By 1827“talking to Buncombe" was reported as an old and cornmon saying in 
Washington. The English， who prefer bunkum， began to use the term about 1850， but they 
have stoutly resisted bunk， and to debunk arouses their indignation. The verb to buncombe 
appeared in 1855， but it seems to have been assimilated in the course of time to to bunco， an entir-
巴Iydi妊erentword. To bunco is trac巴dby the DAE to 1875， and bunco steerer to the same year. 
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The short forrn to bunk appeared in Bartlett's fourth edition (1877). Mencken， ibid， p.179 
77) Gen)lmandケ asnoun and verb is traced to 1812， followin.g a redistrictin.g of Massachusetts to 
assure the Je妊erson.ianparty， led by Governor Elbridge Gerry， continu巴dcontrol of the state 
sen.ate. The editor of a Federalist paper， possibly the sarne Russell who gave Pickering the 
story about caucus， hung over his desk， as a mcmento irae， a map of a serpen.tin.eshaped new 
district in Essex County. Gilbert Stuart， best known for his portraits of Washington， a伍xed
head， wings and slaws and called it a salamander “Gerrymander，" said Russell， and the nam己
stuck. :¥lencken， ibid， p.179 
78) The word came in during the presidential campaign of 1828， and is commonly supposed to be 
from President Jackson's spelling of all correct as oll kOTrect. Krapp， ibid， vo1. 1， p.117. For 
more detailed discussson， see Mencken， ibid， pp. 269-279 
79) See Mencken， ibid， pp. 217-220 
80) See Mencken， ibid， p.217占
81) See Mencken， ibid， p.222 
82) Meロcken，ibid， p.221. 
83) Mencken， ibid， p. 221 
84) Mencken， ibid， p. 462. 
85) Pyles， ibid， p.6. 
86) Pyles， ibid， p.6. 
87) Pyles， ibid， p. 21. 
88) AL 1， p. 53 
89) AL 1， p. 78 
90) AL 1， pp. 224-225. 
91) AL 1， pp. 495-496. 




A Treatise on the Regional and Social Variations 
of American English 
Shozo Takemoto 
Abstract 
American English has traditionally been considered as existing in three main dialects-that of 
New England， of the South， and of the great region comprising the Middle Atlantic states， the 
Middle West， and the Far West， which is often called General American. 
Recent researches are， however， indicating that the situation is somewhat more complicated 
socially as well as geographically. Charles K. Thomas， for instance， tried so far as to divide the 
entire country into ten major speech areas， and also the investigation made by Hans Kurath and 
others under the Linguistic Atlas project has reinforced the diversi五edsituation. 
Since， on the other hand， dialect survives only through some kind of isolation， and since there 
is much mixture， movement and intercommunication of the American population， the differences 
among the dialects seem inevitably to be getting less， and this makes the collection of a trustworthy 
body of information upon the regional variations somewhat difficult and de!icate a matter. 
These seeming contradictory evidences are virtually the features characteristic of the American 
dialects. The present writer， therefore， must keep them in mind when he tries to get an overall 
picture of the regional and social variations as they are in the United States of America today. 
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アメリカ英語は，普通 AmericanEnglishとよばれることによって，先ず BritishEnglish 
と区別され， Canadian English， Australian English， Jamaican English等との相違をも予想せ
しめる。1) そして又 AmericanEnglishそのものも，あの広大な 300万平方マイルもある国土の
中で，総人口の中 1億 5千万に近いと推定されるアメリカ英語常用者によって，全く一様に話
されているとは信じ難し、。2) 例えば JohnSteinbeckの Grapesof Wrathの次の一節などは，
American Englishにもはっきり地域的な vanetyがあることを端的に示しているものとして興
味深く思われる。3)
“I knowed you wasn't Oklahomy folks. Y ou tal王queerkinda- That ain't no 
blameラ youunderstan'." 
“Ever'body says words di妊erent，"said Ivy. “Arkansas folks says ヲemdifferent， 
and Oklahomy folks says 'em di丘erent. And we seen a lady from Massachusetts， an' 
she said 'em di妊erentestof all. Couldn' hardly make out what she was sayin'." 
このような AmericanEnglish における地域的差違の問題は，特にアメリカ太西洋岸の海
岸線に沿って顕著であることはよく知られているが，その反面，アメリカ英語の一様性が強調
されることも少なくはない。例えば CharlesK. Thomasは AnIntroduction to the Phonetics 
of American Englishの中で，“Alabamaand Maine can usually understand each other 
without too much trouble， though each may think the other a bit quaint."と述べ，更に
“Over large areas， from Springfield and Hartford， on the Connecticut River， to San Diego 
and Seattle， on the Pacific coast， the differences ar巴 soslight that casual listeners often 









“He who looks for differences will surely五ndthem， and very interesting and 
significant differences they are. The danger lies in not seeing the woods for the 
treesー inlosing sight of the larger unity of American English by becoming absorbed 
in a mass of details. The linguisticallyア unsophisticated，for instanc巴， are prone to be 
so intolerant of deviations from their own usage as to exaggerate the frequency of 
their occurrence. 
1t cannot be denied， of course， that a person with even one good ear is able to 
identify the speech of the tidewater Southerner， the eastern New Englander and the 




























dialect)がこれで、あって， prestige dialectもひろい意味ではこの中に含まれる。 Francisは以
上の方言のほか， standard dialectとliterarydialectを加えて，方言の種類を次のように 5つ
に分類した。12)
l. Dialects spoken in speech-communities occupying different parts of the general 
territory of a language are regional dialects. 
2. Dialects spoken by different social groups within the same region are soial or 
class dialects. 
3. A dialect admir‘ed and emulated by the speakers of other dialects is a prestige 
dialect‘ 
4. A dialect generally admitted by the majority of speakers to be superior to al 
the other dialects in its language is the standard dialect of that language， or simply the 
standard language. 1t is usually that used by the educated and ruling classes. 
5. A dialect used primarily by writers and scholars is a literary dialect. 
この中， standard dialectはいわゆる標準語と同じであって， これは或る特定の regional






















図 1 The interlocking circles of formal， coIloquial， and illiterate English 
X -formal， literary English 
Y -colloquial， informal English of cultivated people 
Z -illiterate， uneducated English 
b， c， e， represent the overlappings of the three types 
c -that which is common to al three 
b -that which is common to formal and colloquial 
e -that which is common to colloquial and illiterate 







Smithの一行にはじまって， 1620年の Mayflower号による PilgrimFathersが Plymouthへ
渡航して来た当時は，丁度イギリス本国では， Shakespeareや FrancisBacon， Ben Jonson等
が活発な文筆活動を続けていた頃であった(表 1参照)018)従って，初期の植民者達はその出身
地によって， Shakespear巴時代の，いわゆる ElizabethanEuglishのさまざまな方言を用いて
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1. Any large or influential element in the early population of an area can be ex-
pected to contribute materially to the speech of that area， whether in pronunciation， 
(609) 
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grammar， or vocabulary. To those aware that western Pennsylvania was originally settled 
in large measure from the Scots Presbyterian counties of northern Ireland， itis not 
surprising that one can find Ulster Scots features in western Pennsylvania speech. 
2. Migrations will carry dialects along their routes. Contrasting forms of Pennsyl-
vania and New York speech have spread across the Great Lakes States in two bands， 
which show far less overlapping than the mobility of the American population would 
lead us to expect 
3. Old political and ecclesiastical boundaries， dating from times when population 
movements were more restricted than now， may have brought about dialect divisions. 
Such boundaries often underlie speech differences in Germany (pre-Napoleonic pricipalities) 
or England (diocesan boundaries， relatively unchanged since the Middle Ages). In North 
America， wh巴repolitical boundaries are much younger and do litle to restrict population 
movements， what little e任ectthey have on dialect seems chiefly on the currency of poli-
tical terms. The South Carolina (and normal U. S.) county seat is often the county site 
in Georgia. The chief 0伍cerof a township， the sujう0・Vl・sorin New York State， isthe 
reeve in Ontario; in Ontario the chief county 0伍cialis the warden， without a counter-
part in the United States. 
4. Physical geography， though often overrated as an influence， isnevertheless impor司
tant. A marsh may hinder communication between settlements， as in the coastal South. 
A desert will restrict the size or permanence of communities. A mountain range is 
rarely an absolute barrier， but the passes will determine the routes of migration and 
communlcat!On. 
5. A cultural c巴nter，for whatever reason its culture is important， will exert an 
influence on less important communities. “Standard English，" particularly the variety 
emulated in the British Isles， isbasically the upperclass speech of the London area， which 
became a model to imitate when London became not only the capital of England and 
the residence of the court but the center of trade as well. The relationship of Chaucer 
to the rise of London English is often missstated; he did not give it status as a standard 
language， but would likely have written in it even if he had not been a native Londoner 
(as did a Y orkshireman like Wyclif) because the economic prestige of London had already 
made its speech the standard. A complex of similar forces operated to make the dialects 
of Paris and Florence， respectively， the basis of standard French and standard Italian. 
Although we have no single city dominating American economic and social life the way 
Paris and London dominate France and England， and though speakers outside of the 
tributary areas often mock the speech of a city like Boston or Charleston， yet one may 
detect in the speech of adjacent small-town and rural areas greater or less influence of 
such cities as Boston， New York， Philadelphia， Richmond， and Charleston-and probably 
also of San Francisco， St. Louis and New Orleans 
6. The dialect of an area may reflect its social structure. Are its class distinctions 
(610) 
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relatively rigid， or relatively flexible? Are educational opportunities open to aU， or are 
they restricted to a favored group? And， even if education is a fairly general advantage， 
do rich and poor， old families and newcomers， al attend the same kinds of schools? 
7. Finally， the dialect may reflect the presence of a large body of new immigrants 
with a different linguistic and cultural background from that of the older inhabitants. 
Cultural innovations will lead to innovations in the vocabulary， whether by direct borrow-
ing or by loan translation. If the foreign group is relatively large and homogeneous， it
may carry over its habits of pronunciation and grammar into English; or the way in 









3 一般アメリカ方言 (GeneralAmerican) 
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アメリカにおける最も初期の方言調査は， 1891年に発表された o.F. EmersonのThelthaca
Dialectが基礎になっていたようであるが，これは当時の， ドイツやフランスなどにおける方
言研究に比べると，研究方法においても組織的な研究基盤の点でも，幼稚なものでしかなかっ
た。例えば， 1889年に発足した AmericanDialect Societyは，先ず最初の仕事として，英国に




で， 33) アメリカでも急速に言語地図作成の気運が盛上り， 1930年には AmericanCouncil of 























































この図に示されているように， N ew England地方は方言調査の完了している唯一の地域




~f刷 work completed 




図 4 Progress of the American Atlases 





った。この地方の実地調査は， New England地方の主任調査員であった GuyS. Lowman， Jr. 
が1933年から担当したが，彼は 1941年に死亡したので，そのあとはR.1. McDavid， Jr.に引
継がれた。 彼は第二次世界大戦中には調査を中断せざるを得なかったが，その後 1949年に実
地調査を完了している。4Z)




し，第二次世界大戦終結前に完成したのは， Frederic G. Cassidyによる Wisconsin州だけに
とどまり，戦後， 1948年から再び実地調査が始められている。
中西部上方 (UpperMidwest)地域の調査は， Minnesota大学の HaroldB. Allenが中心と
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図-7 The New England pronunciation of tube and new. 
North Dakota，それに Nebraskaの各州を含む地域の調査記録を 1957年に完成させ，なおその
上に， 1，000以とに上る，語いの調査表を作り上げている。43)
ロッキー山岳地帯 (RockyMountain area)の調査は， Colorado大学の MarjorieKimmerle 
教授が指導して， 1905年から始められた。この地域の調査は，財政的にも苦労し，地理的悪条
件が重なってあまり進捗を示していない。実地調査が完了したのは Colorado，Utahの両州だ




David ReedとWashington大学の CarrolReedの2人で， U.C.L.A. (カリフオルニア大学ロl
スアンゼノレス校)の JohnMoncurとWashington州立大学の DavidDecampが指導助手を勤
めた。 Washington，Oregon， California， ldaho， Nevadaそれに Montana西部を含む地域の約
3分の 2以上の調査がすでに完成している。44)
Texasを含むメキシコ湾諸州 (GulfStates)についての調査はかなり遅れていて， まだま








しかしながら， Linguistic Atlas of the United States and Canadaに関する限りにおいて
は，完全な資料は，東海岸と Ohio河の北で西は Mississippiまでの地域についてしか得られ
ていない現状なので，アメリカ方言の地域的な variationについても，暫定的な結論を出せる
のはアメリカの東半分に限られる。 例えば Kurath教授は， N ew Englandの言語地図作成の




1. Northeastern New England 
2. Southeastern New England 
3. Southwestern New Eng]and 
4. lnland North 
(Western Vermont， Upstate 
New York & derivatives) 
5. The Hudson Valley 




7. Delaware Valley (Philadelphia) 
8. Susquehanna Valley 
10. Upper Ohio Valley 
(Pittsburgh) 
11. Northern West Viginia 
South Midland 
9. Upper Potomac & 
Shenandoah 
12. Southern West Virginia & 
Eastern Kentucky 




14. Delmarva (Eastern Shore) 
15. The Viginia Piedmont 
16. Northeastern North Carolina 
(Albemarle Sound & Neuse 
Valley) 
17. Cape Feat & Peedee Valleys 
18. The South Carolina Low 
Country (Charleston) 
1124 武本昌三
この地図上の 3つの主要な方言の境界線は， アメリカを横断し， Kurath教授はこれらを
それぞれ北部 (Northern)，中部 (Midland)，南部 (Southern)と呼んだ。
北部と南部地域とを区切る線は， Sandy Hool王のやや南の NewJerseyに始まり，北西
に向って Pennsylvaniaの Susquehanna河の東支流に達し，それからは北部層のすぐ南の
Pennsylvaniaを通って西へ行く。 Ohioではこの境界線は WesternReserveの南に進んでから




西に曲る。それから更に， Virginiaの BlueRidge山脈の峰に沿って James河の南部に至り，


























・剛・ TOTE 'carry' 
.ー_.CHERRY SEED 
.・ CORN SHUCKS 'husks' 
図 9 Vocabulary Isoglosses 
図-11 Grammatical Isoglosses 
(619) 
--GOOsER 'peanul' I 
・H ・針ilVAREE 'ser.nαde' I 
_.-. HA干CBARRACK'hay，tackI 
H ・.， CRIPPlE '，erapple' 
... TOOT 'paper-bag' 
図 10 Loanword Isoglo回目
図 12 Pronunciation Isoglosses 
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5 方言の地域差
すで、に見て来たように， Linguistic Atlas of the United States and Canada は未だ完成さ
れておらず¥くわしい調査研究が行なわれた地域も限定されているので，方言の地域的相違を，
アメリカ全土の規模で述べることはむずかしい。しかし，発音だけに重点をおいてその相違を
取上げたものとしては Menckenの研究があり，彼はその大著 TheAmerican Languαgeの中
で，アメリカ各州の発音の特徴を詳細に述べている。53) 一方， Thomasも又，独自の立場から
一応アメリカ全土にわたる方言分布の調査を発音を中心にして行ない，その結果， 1947年の







この地方で先ず目立つのは [r]の発音である。 farを [fa:]， jσrmを [fa:m]と発音するよ
うに，語尾と子音の前の [r]は発音されず，この点ではイギリス英語の発音に近い。 fieJ・ceは
[fI8S] ， scarαは [Sh8S]となって [r]はい]の発音におきかえられる(図-6参照)。
murmur， 1うerverseのような語では，それぞれ [m3m8]， [pdV3S]となって，普通用いられ
(620) 
アメリカ英語における方言の研究
ている [3']， [O']の発音は， [3]， [;}]にかわって
しまう。ただし， linking [r] (連結的 [r])とし
ての [r]の発音は残され，far aωりは [far
;}we]となり ，better and betterは [betO';}n 
bet;}]となる。 lawが [br]となり，ideasが
[a1diÔ'z] となるように，しtまし ~i intrusive 
[r] (綴入的 [r])が入ることもある。
cartとcotについては，これらをそれぞ




forest， orange， horridのような語を発音する場合にはヲ oを [a]と発音することが圧倒的
に多いo ask， dance， 1うathなどでは [a]がしばしば用いられ， [a]の発音は，log， mock， gong， 
honk， donkり等において普通である。 doll，involveの場合にも [n]や[コ}が用いられること
があるが， [a]の方が一般的のようである(図-5参照)。
二重母音の [a1]，[:)1]， [au]については， 比較的統ーされた発音の仕方が見られる。 tune，












な場合にも [betO';}n bet;}]となって linking
[♂]が生ずる。 lawが [br]となり，ideasが






forest， orange， horridの発音では，母音はすべて [a]である。 hurryの場合はすべて
[hAri]となり cαrryは [kari]となって，この点については殆んど例外はなくはっきりして
いる。
fourとforはどちらも [b8]が普通で， [br]とL、う発音もまれには聞かれる。 ask，dance， 
pathの場合は [a]が用いられるが，bad， land， thanksなどの場合のように [a]が用いられる
こともあるので，この [a]と[a]については， New England東部におけるようなはっきりし
た区別はない。
log， mock， gong についてはい]の発音が殆んどである。 donkyでは古い形の[A]を用いる
ことの方が， [a]よりもやや多く，honkではい]が普通で、時たま [A]が用いられる程度である。
nice， timeなどにおけるこ重母音は [ar]と発音されるが， [ar]の発音も珍らしくはない。
boilとnoiseのような場合， [:1I]の代りに [3r]と発音されるようなことはあまり一般的ではな
し特徴として目立つ程ではない。 outとtownでは [au]が一番多く， [au]もかなり用いられ
るが， [au]はまれである。
tune， due， newsについては，時々 [ju]が聞かれる o absorb， blouse， greasyの場合も時々
[z]が用いられていることがあるようである。
中部大西洋沿岸 (MiddleAtlantic) 
この地域は東海岸唯一の地域として， [3'] [叶及び語患と子音前の [r]が常に発音される。
この点については， General Americanの発音と区別はつかない。 cartは [kart]となり，cot 
は [kat]と発音されて，これも G.A.と同じであるが， G.A.と異なるところは，時折 cart
[knrt]のような発音も聞かれることである。
forest， orange， horridにおける母音は [a]が
最も普通で、あり，hurry， carりは，東海岸特
有の [hAri]， [kari]が用いられる。 fourにつ
いてはフ [for]となったり [br]となったりし
て一定していない。
ask， dance， pαthの母音は， G.A.や南部
方言のように [a]を用いる。 logの母音は
Philadelphiaから NewJerseyの南部にかけ
てはい]が用いられ， Baltimoreや Washington地区では[コ]が多い。 gongの母音は普通 [a]
で，mock， doll， involzぼなどの場合は殆んど例外なく [a]となる。 donkeyについては [A]が殆




二重母音の [al]は NewYork州のように [01]と発音されることもあり，choiceなどでは
[tf 01S]と発音されるように，しばしば[:)1]は [01]となる。 out，townの発音は NewYorkと
かわらず [au]が標準的，しかし， [au]もまれではなく， [ou]と発音されることもある。
tune， due， neωsの場合は [ju]よりも [u]を用いる傾向が強い。 absorb，blouse， gre.αsyの発
音で [z]がしばしば聞かれるのもこの地方の特徴である(図-12参照)。
Pennsylvania西部
この地域では， [3']， [3']及び語尾と子音の前の [r]は発音される。 log，forest，orange， horrid 
の場合ははが普通で，four， mourn， hoarseなどでは [or]と[:>r]二通りの発音が用いられる o












二重母音の [al]， [コ1]， [OU]については， G.A.の場合のように比較的一定している。 tune，















forest， orange， horridの発音では，一般的に海岸地方と同様の [0]が用いられる。 hurry
や carryについても海岸地方のように [hAri]， [kari]と発音されるのが普通である。 four，
mourn， hoarseについては NewEng1and東部のように [Od]と発音されることもあるが，南部
独特の発音として [0:]も同じく用いられる。
ask， dance， pαtんなどでは [ε]が普通で、あるが， Virginia東部では [0]の発音の残ってい
るところもある。 log，mockの母音は普通[コ]を用い，donkey， gongでは [0]と[コ]の両方の
発音が聞かれる。 doll，involveでは [0]が普通で，[J]はめったに用いられることがない。
二重母音の [a1]と[J1]は単母音化して発音される傾向が強い。 例えばfineは単に [fa:n] 
となり，oilはわ:1]としづ風に発音される。 outとtownについては， [au]が普通で， [au]も
しばしば用いられることがある。しかしいu]と発音されることはめったにない。
tune， due， newsはそれぞれ [tjun]，[dju]， [njuz]となって， [t]， [d]， [n]のあとに [j]の発音
が加わるのが普通である。 absorb，desolate， greasyで [z]の発音が用いられることは， G.A.の
場合よりも多い。
南部山岳地帯 (SouthernMountain)57) 
Pennsy1vaniaの場合と同様，この地域では [r][3']及び [0']の発音が用いられる。 cart，cot， 
caughtは G.A.と同様， [kort]， [kot]， [bt]と区別して発音されるが，いずれの語についても
い]が用いられる例がまれで、はない。
forest， horr仏 orangeについては [0]も
[J]も同様に聞かれる。 hU1γy は普通 [hAr1]
で carryは，殆んど例外なしに [kar1]と
なる。
tour， mourn， hoarseの発音では [or]が
用いられ，[Jr]を用いる for，morn， horseと
はっきり区別がつけられる。 ask，dance， patん
では [a]が普通で，log， mock， donkey， gong 
では [J]が普通である。 doll，involveの場合には，[J]よりも [0]と発音される方が多い。
二重母音の [a1]， [J1]， [OU]は，普通 [a:]， [J:]と発音され，南部低地帯では， [au]又は [au]と
発音される。 [t]， [d]， [n]のあとの [j]もこの地域では一般的で，absorb， desolate， greαsyにお
ける [z]も，この地域ではしばしば聞かれる発音である。
一般アメリカ方言 (Genera1American) 
[3']， [0']及び語尾，子音前の [r]が発音されることは普通で，murinur， far， farmはそれぞ






であり ，hurrツは [h3ri]又は [h3'i]である。
carrツは [kari]又は [keri] となり ，four， 
mourn， hoarseの場合はラ [or]又はおr]が用
いられる。
log， gong， honk， donkeyの母音は[;)]が
一般的であるが [0]ゃい]が用いられること
1131 
もある。 mock，doll， solveヲ involveでは [0]が普通で、， [コ]も用いられないこともないが，
Pennsylvania西部の場合に比べると少ない。
ask， dance， pathでは殆んど例外なく [a]が用いられる。 二重母音の [aI]， [;)1]及び [αu]
の発音は，南部に近い地方を除いては，普通一定していて変化はみられない。
tune， due， newsなどは [tun]，[du]， [nuz]となって [j]の発音は [t]，[d]， [n]のあとには入
らない。
図 14 The ten major regional speech areas: A: Eastern New England; 
B: New Y ork City; C: Middle Atlantic; D: Southern; E : Western 
Pennsylvania; F: Southern Mountain; G: Central Midland; H: 
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ある。 (A)，(B)， (C). 
loudにおける二重母音は，音声学的には
いu]又は [uu]となり，音素的にはいw]となる。 A，(B). 
withの thは常に [d]と発音される。 A，B， C. ただしこの傾向は，北部内陸地帯では弱
まる傾向がある。
動詞の grease及び greasyの -sー の発音は [s]となる。 A，B， C. 
rootsの発音に [u]を用いる。
won'tの発音に [8]を用いる。 A，B， (C). 
gumsの発音に [uw]， [u]を用いる。 A，(B). ただし北部内陸地帯ではこの傾向は弱い。




「台所から出る残飯」のことを swillという。 A，B， C. (中部と南部地方では slopを用
L、る。)凶)






「種」のことを (cherry)pitとし、う。田)A， B， C. 
「みみず」のことを anglewormという。69) A， B， C. 
「トウモロコシの粉に， ミルク，水，卵などを入れて焼いたパン」のことをjohnnycakeと
いう。70) A， B， C. 
「荷車や馬車の遊動棒」のことを whit芦etree又は whiPpletl百という。 A，B， C. 
「雨どし、」のことを eavestroughとし、う。 A，B， (C). 
「フライパン」のことをやiderという。71) ただし北部内陸地帯では，この傾向は強くない。
「荷馬車のながえ」のことをfills，又は thillsという。 A，B.
quite (spry)というような表現をする。 A，BラC. ただし，中部，南部地方では rightで
ある。
文法
diveの過去形にヲ dove[dowv]を用いる。 A，B， C. 
sick to the stomach (はき気がする)のような表現がある。72)A， B， (C). 
All to onceと言ったりする。 (A)，(B). ただし，北部内陸地帯ではあまりない。
(he isn't) to homeとし、うように d のかわりに toを用いる。73) A， B.この表現も北部内陸
地帯ではあまり用いられなL、。
‘oughtnγ というべきところを hadn'toughtとし、う(図-11参照)0A， B.74) 
ωas notが ωa'n'tであらわされ itwa'n't meというように表現される。 A，B. ただし北
部内陸地帯ではあまり用いられない。75)
seeの過去形に，現在形と同じ seeを用いる。76)A， B. 
climbの過去形に climを用いる。77)A， B. 
How be YOu? Be 1 going to ?とし、うような， b巴動詞の使い方をする。78)A.ただし，北
部内陸地帯ではまれである。
beginの過去形にやはり beginを用L、る。 (A)，(B). 
'scaredラを scairtと表現する。 A，B.
1 -a. N ew England東部 (1，2) 
発音
afternoon， glass， bath， Franceなどの語の αは普通 [a]と発音される。 barn，yαrdなど
の場合には，例外なく [a]である(図-5参照)0A， B， C. 
barn， beard， four， Thursday， horse， fatherなどの [r]は母音の前に来る場合を除いて発
音されない。ただし ideaofitや 1saw himなどの場合には， linking [r]， intrusive [r]が生ず
(630) 
アメリカ英語における方言の研究





Tuesday， due， newなどの tラd，nのあと
では， [uw]の発音が用いられる(図 7参照)。
A， B， C. 
stone， coatなどにおける oは [0]と発音される。 A，(B)， (C). 
beard， ear等においては [ih]の発音が用いられる。 A，B， C. 
語い
「豚小屋」を pig-styという。79)A， B， C 
1137 
「凝固させたミルクJ(curdled milk)のことを，bo刃ny-clabber，又は bonny-clapperとし、
う。80)A， B， C. 
'cottage cheese' (白くて柔かいチーズの一種)のことを，sour-milk cheeseという。81)
A， (B)， (C). 
'deep-dish pie'のことを， αppledowdyとし、う。 A，B， C. 
「スズカケノキJ(sycamore)のことを buttonwoodとし、う。 A，B， C. 
文法
waked upのような表現がある。 A，(B)， (C). 
New England北東部 (1)では rzseの過去形を 'rose'の代りに rzzを用い，同じく過去形
‘dove'を div，‘drove'を driむとして用いる。又，分詞形の‘going'を gωzneとしたりする。





のあとの [r]は発音される。 A，B， C. 
on， hog， fog， jヤogの oは [a]と発音さ
れる。82) ただし，dog， log は [a]とならない。
A， B， C. 





「玄関口」のことを stoo1うという。83) A， B， C. 
1凝固させたミルク」のことを，lobbered rnilk，又は l01うperedrnilkとし、う。8") A， B， C. 
‘cottage cheese'のことを，Dutch cheeseという。85) A， B. 
「砂糖かえで栽培閏Jのことを sugarbushとしづ。 A，B， (C). 
「石塊などを短距離の場所に運ぶそり」のことを stoneboatという。86)Aラ B，C. 
文法
ther己arebuttons onto the coatとし、うような表現をする。 (A).
we burn coal into the stoveというような表現をする。 (A).
I-c. New York市及び Hudson河流域 (5，6) 
発 音(特に NewYork市附辺について)
母音の前に来る場合を除いて [r]音は発音されない。 A，B， C. 




いる。 A，B， C. 
foreig託、 ora，η'ge，borrow， on， hog， frog 
fog， log (ただし dogを除く)等の語の oは
すべて [0]と発音する。肝)A， B， C. 
panのような語に [aL・1を用いる。
A， B， (C). 
lawnのような語に [:)1・]を用いる。 A，B， (C) 
won'tの発音に [uw]を用いる(図-12参照)0A， B， C. 
wheelbarrowなどの語では [hw]の代りに常に [w]が用られる。 A，B， C. 
bottle， rnountain等において [t]の異音[?]が用いられる。 A，B.
thisなどの発音で[ぢ]の代りに [d]が用いられる。 A，B. 
Long Islandのような語の発音で， [IJ]は [IJg]というように発音される。 A，B. 
語 い (Hudson河流域を含んで)
「牧師」のことを Dorninieという。88) A， B， C. 
‘cottage cheese'のことを potcheeseとL、う。89) A， B， C. 
「ドーナツ」のことを oilcookという。 A.








He lives in King Streetというような表現をする J A， B， (C). 




A， B， C. 
on， was九wasρヲ logヲ llOg，frog，戸g等
の発音におし、てヲ[コ]， [コh]又は [:>w]が用い
らオ1る。90) A， B， C. 
Aおり，dairッの発音で [e]が用いられ
る。 A，B， C. 
haunted， careless等における弱音節の発音に[;J]を用いる。 A，B， C. 
stomachの弱音節の発音に [i]を用いる。 A，B. 
withの thの発音は常に [8]となる。
ωash， Washingtonの発音に，しばしば [r]の発音が入る。91) A， B. 
語い
「巻上式日よけ」のことを blindsとしづ。 A，B， C. 
「フライバン」のことを skilletという。92)A， B， C. この傾向はなお強くなりつつある。
「とんぼ」のことを snakefeederという。 A，B， (C). ただしこの地方の南の方では snake
doctorを用いている。
「紙袋」のことをpokeという。 A，B， (C).ただし Pennsylvania東部を除く。
牛を呼ぶ場合に sook!という表現を用いる。 A，B， C. 
「さやいんげん，さやえんどうなど，さやを食べる豆j のことを green-beansという。
A， B， C. ただし Pennsylvania東部を除く。
「一寸の距離」の意味を alitle pieceと表現する。 A，B， C. 
「皮をむく」とし、う意味の動詞に hullを用い， to hull beansというように表現する。




climbの過去形を‘climbedラとしないで clumを用いる。93) A， (B) 
seeの過去形として‘saw'の代りに se，仰を用いる 094)A， B 
三人称複数形を you-unsであらわす。95) A， (B) ただし， Pennsylvania東部を除く。
'as far as'の意で，all the furtherを用いる。96) A司B.
'1'1 wait for yoぜの forの代りに onを用いて1'1wait on youとし、う。97) A， B， (C). 
1 want offのような表現をする。 A，B， (C). 
時聞をあらわすのに quartertil elevenというような表現をする。 A，B， C. 
II-a. 中北部地方 (7，8， 10， 11) 
発 エ"同
Tuesdayフ newヲ due等ー において，t， dヲn
のあとに [uw]の発音を用いる。田)Aヲ B，C 
mourmngと morning，hoarseヒ
horse等において発音上の区別はつけられな
い。99) A， B， C. 
creekの発音では [i]を用いることが
殆んどである。 A，B， (C). 
語い
「雨どL、」のことを ψouting又は spoutsという。 A，B， (C). 





jシog，hog， fog等の oを [a]と発音する
(ただし dogは例外)0(A)， B， C. 
morning， warning， bαrn， marblesの発
音に [Jr]を用いる。




「乳母車」のことをおbycoachとし、う。 A，Bフ (C). ただし， Philadelphia地区に限ら








「ドーナツ」のことをfatcakesc. l、う。103)A， (B). 
1I疑固させたミルク」のことを thick-mi伐という。1但)A， B. 
「幽霊」のことをやookという。105) A， B， C. 
「乾燥果実」のことを snl.おとしづ。 A，B.
文法
sick on the stomach (吐き気がする)としづ表現が用いられる。106)AラB.
ドイツ語以Jな言い方として，例えば 'algone'のかわりに allを用い， (the oranεes are) 
allという風に表現する。 A，B.
同じく，‘workup'の代りに gotαwakeを用いる。 A，B. 
II-c. Pennsylvania 西部 (10)
発音
cotと caught，collarとcaller等におい
て発音上の区別はつけられない。 A，B， C. 
foodの発音に [u]を用いる。 AラB.





「凝固させたミルクj のことを cruds又は cruddedmilkという。 A，B.
'remember'の代りに mindを用いる。 A，B， (C). 
「かき集めた乾し草の山」のことを haydoodんという。 A，B.
「しまりす」のことを grtnnだという。 A，B.
「灯i由」のことを carbonoilという。 A，B. 
「乳母車」のことを babycabとし、う。 A，B.
II-d. 中南部地方 (9，12， 13) 
発音











milkという。 A，B， C. 
「みみずJのことを redwormとし、う。
A， B. 
「砂糖かえで」のことを sugar・t1加という。 A，B， (C) 
「炉だなJのことをβreboard又は mαntelboardという。 A，B. 
「牛を飼うための圏し、」のことを milkgap又は milkingg，αlうとし、う。107) Aラ (B).
文法
犬にかまれたことを dogbitというように表現する。










されない。 (A)，(B)， C. linking [r]， intrusive 
[r]も南部方言では生ずることがまれである。
Maりなどの発音では [ey]が用いられ
る。 A，B， C. 
haunted， careless等の語における弱音節
の発音では[i]が用いられる。 A，B， C. 
towel， funnel， montαznの発音で [il]， [in]が用いられる。 A，B， (C). 
bleatの発音で [ey]が用いられる。 A，B， (C). 




「たきつけ」のことを lightwoodとし、う。110) A， B， (C). 
牛がなく 'moo'を lowという。111) A， B， C. 
「物を持運ぶ」ことを toteという(区)-9参照)0A， B. 
'take， escort'の意味て、 carryを用いる。 A，B， (C) 
「豚の小腸(食用)Jを chittlinsとしづ。112)A， B， C. 
牛に呼びかける場合に co-wench!とし寸。 A，B， C. 
「豚の内臓(食用)Jのことを hossletとし、う。113) A， Bラ C.
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「さやいんげん」のことを snα:pbeans又は snajう5 とし、う。114)A， B， C この用法は更にひ
ろまりつつある。
「ハーモニカ」のことを ha/ア又は mouthharlりという。 A，Bラc.ただし Charleston地
区を除く。
「ひとかかえのたきぎ」のことを turnofwoodとし寸。115) A， B， (C). 
「ドーナツ」のような菓子をfrittersという o A， B， C. 
「南北戦争」のことを‘CivilWaどといわないで Con)争derateWarとし、う。 A，(B)， (C). 
文法
“wasnγ の代りに wan'tを用いて itwα12'[ l1zeという表現をする。これは北部について
も同じである。116)A， B， (C) 
he belongs to be carザばという表現をする 117)Aラ B.
“heard"の代りに heel・nを用いて，heern telというような言い方をする 0118) A 
h巴doesを hedoとし、う。 A闘
'makes'の代りに mαkeを用いて whatmake (him do it ?)のように言う。 A
‘am'の代りにおを用いて，is 1…?のように言う。A.
‘going'を gωlneと言う。 A.
h巴feloutn the bedのような表現をする。 A.
(1 like him) on account of (heラsso funny)のような表現がある。119)A， (B). 
'both'の;意味をあらわすのに alltwo， 






A， B， C 
(637) 
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pastureラ st正llrs等若干の語の発音で [a]が用いられる。 A.
white， niceなどの無声子音の前ではいi]又は[-ei]が用いられるが，time， rideのような有
声子音の前では， [a'f]又は [a・e]が用いられる。 A，B， C. 
homeに [u]を用いる。A.
afraidに [e]を用いる。 A，B， C. 
語い
「卵入りのやわらかいノ4ン」のことを batterbreadという。120) A， B， C. 
「貯蔵室」のことを lumberroomという。121) A， B， C. 
「麻の袋」のことを crokersack又は crocussackという。 A，B， (C). 
「牛を飼うための囲し、」のことを cuρ'pinという。122)A. 
「殻物の貯蔵所」のことを cornhouseとし、う。123)A， B. 
「ばった」のことを hoρ'pergrassとし、う。124)A. 
「ピーナツj のことを goobersという(図 10参j照よ A，B， (C). 
文法
climbの過去形を‘climbed'としないで clomeを用いる。 A.
seeの過去形に，現在形と同じ seeを用いる。 A，B. 
1 ran up on him，のような表現をする。 A，B. 
he did it for puゆoseのような表現をする。 A，(B). 
III-b. 南 Carolina及び Georgia低地帯 (18)
発音
house， nightなどの無声子音の前では，
[;lU]， [AU]及び [;U]，[-ei]が用いられる。 A，B，
C. ただしこれは海岸地方に限られる。
birdのような語の発音に [3王]が用いら
れることがある。 (A)，(B)， (C). 
road，lりostなどの発音に [0・"]が用いら
れ，eight， drainなどの発音に [e・']が用いら
才Lる。 A，B， C. 
ωんψ，ωheelbarrow等の発音で [w]が用いられる。 (A)，(B)， (C). 
pot， croρ，oxenの発音では oは[コ]となる。 A，B， C. 
<[I'.Jon'tの発音では [u]又は[り]が用いられる。 (A)，(B)， (C). 
[r]の前では，前母音一個だけで発音される傾向がある。その結果，earと αir，fearと
fair等は同音異義語になる。 A，B， C. ただし海岸地帯の上部ではまれである。
(638) 
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coopの発音に [b]を用いる。 A，B. 
with， withoutの thはすべて [8]となる。 A，B， C. 
1うa，ma， palm， calmなどの母音ば [ah]となる。 A，B， (C). 
語 L、
「たきつけ」のことを fatwoodとし寸。 A，B， (C). ただし南 Carolinaでは海岸地帯ラ
Georgiaや Floridaでは内陸部に限られる。
「作りつけになっていない衣装だんす」のことを戸百5又は clothespressという。 (A)，(B)， 
(C) 主に SanteeValley附辺においてこの傾向がある。
「玄関口Jのことを stoopという。125) (A)， (B)， (C). 主に SavannahValleyにおいて見ら
れる。
「豚肉のこまぎれととうもろこしをいっしょに煮固め油であげた料理J(scrapple)のことを
αψlりたという。 (A)，(B)， (C). これも SavannahValleyに限られる(図-10参照)。
「ピーナツ」のことを groundnutsという。 A，B， C. 
「ミルク，卵，肉入りのやわらかいパンJ(spoon brωd)のことを awendαω という。 (A)，
(B)， (C). ただしこれは Charleston郡に限られる。
「草原」のことを savannahという。 A，B， C. 
「さとうもろこし」のことを muttoncornという。 A，B， (C). 
「ねり粉を丸めてゆでたゆでだんご、」のことを corndodgersという。 A，B.
アフリカ語の影響を受けて，更に次のようなことばを用いる。
「食用がえる」のことを bloody-nounという。 A，B， C. 
「かめ」のことを cooterという。1お)A， B， C. 
「ピーナツ」のことを pindersという。127)A， B， (C). 
「ひつぎ」のことをpintoという。 (A). これは主として Negroの言葉である。
「白人」のことを buckraという。128)A， B， C. 
文法
he come over for tel meというような表現をする。 (A).
動詞の過去形や過去分詞形を現在形そのままで代用する傾向がある。 (A)
IV。 南部及び南中部 (9，12-18) 
発音
Tuesday， due， neω 等の発音において t，d， nのあとは [yuw]となる。 A，B， C. 
fi'G民 my等の発音では [a・e]又は [a・]が用いられる。 A，B， C. 
mourningとmorning，hoarseとhorse，fourteenとforty等の発音では， [0] と[コ]がは




が用いられる。 A，B， C ただし Charleston
地区ではまれである。
stairs， care， chairにおいて [a]の発音






bulムbulge，budgetの発音に [u]を用いる。 A，B， (C). 
sisterヲdinner，scissors， pretty， milk， mirror等の発音で [i]が用いられることが多い。
語 い
「白パンJのことを lightbreadとし、う。 A，B， C. 
「凝固させたミルク」のことを clabberという。 A，B， C. 
「殻物のからJのことを cornshucksという(図-9参照)0A， B， C. 
「貧しい寝床Jのことをpalletという。 A，B，C 
「新米の牧師」のことを jacklegpreacherという。 A，B， (C) 
「軽い間食Jのことを snackという。 A，B， C この点については NewYork市も同じで
ある。
「鳥の叉骨」のことを pulleyboneという。 Aヲ B，C 
「とんぼ」のことを snakedoctorという。ただし， Carolinaから Georgiaにかけての海
岸地帯は例外である。
「幽霊」のことを ha'nts又は hauntsとし、う。 A，Bラ (C).
‘forget'のかわりに disrememberを用いる。A.
「乾し草の山」のことを hayshocおとし、う。 Aラ B，C. 
「小)[!Jのことを branchとし、う。 A，B， C. 
文法
二人称複数形をあらわすのに，you-allを用いる(図-11参照)0 A， B， C.129) 
might couldのような言い方をする。130)A， B. 
l'm not for sureのような言い方をする。 A，B.
seeの過去形に‘saw'を用いないで seedを用いる。131) A. 




takeの過去形に 'took、を用いないで，例えば 1takenのように言う。 (A)，B. 
takeの過去分詞は takenの代りに tuckを用いる。 A，(B). 
he与の過去形を 'helpedヲとしないで holpという。叫 A，(B). 
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rzseの過去形を 'roseヲとしないで rzzを用いる。 A この点では NewEngland北東部で
も同じである。
過去形 'dived'の代りに divを用いる。 A. この点も NewEngland北東部と同じ。
mayの過去形に‘mightうを使わないで例えば moughthaveのような言い方をする。133) A. 
fistムposts，costs等，複数語尾の発音に [1Z][gZ]を用いる。 A.
1 ('ve) done told you thatのような表現をする。 A，B. 
「買ったノミン」の意味を boughtbreadというように表現する。 A，B.






る。lお)例えばう hoarseと horse，mourningと morningにおける [0]と[コ]の区別，grea5y， 
A1r5等に [s]を用いる場合と [Z]を用いる場合の相違，Tuesdayや new，due等の母音の前に
[j]に似たわたり音が入るか入らないかの問題，それに intrusivε[r]を含めて， [r]音の添加の


















の地域では mudwormが用いられ， Rhode Islandでは eaceωonn，Connecticutの奥地では
angle dog， Virginiaの東海岸では groundωormが用いられているといった風にである。こ
の語は更にラ NorthCarolinaの山地では redworm Vこ変り， Ohio川の一部地域では dew
wormと呼ばれる。 Massachusettsの Buzzards湾一帯， Pennsylvaniaのドイツ入居留地域，そ
れに， North Carolina， Maine， Wisconsinのドイツ入植民地帯などでは rainwornIが用いられ
ている例もある。137) このように，e，αrthwormについては，比較的古い地方語が豊富にあり， 3 
つの明確な地方語があり，その上に更に， South Carolinaや NorthCarolinaや Virginiaの沿


































“The differences are probably becoming less. The distinctive New England dialect 
has been largely sugmerged in the populous centers of Massachusetts， Rhode Island， and 
Connecticut. Southern speech， also， isalmost certainly growing closer to General Ameri-
can because of modern methods of communication. Even fifty years ago a child might 
grow up in a southern town， seldom be twenty miles away from it， and rarely hear any 
speech except that of the neighborhood. Now a southern child is likely to have radio， 
TV， and motion pictures， and on them al will hear mostly a dialect that is not his local 
one. If a comedian in New Y ork or Hollywood begins using a new slang word or po・
pularizes a new use of some old word， people in Georgia are just as likely to take it up 
as people in Massachusetts. Visit Yellowstone or any other non-southern tourist center， 
and observe the numerous cars from southern stat巴s. All those Southerners drove across 
Yankee states to get there， and talked to p巴opl巳 onthe way.139) If a Southerner is 
drafted， he nearly always (because Southerners are a minority) serves his time in an 
“outfit円 composedmostly of Yankees. Isolation is the mother of dialects， and the South 
















1) Francisは， この ような様々な英語が相互に相違している極端な場合の例として，'if an Alabama 
farmer， a Scottish shepherd， a London Cockney， and a Maine lobsterman were to be suddenly thrown 
together， they might have considerable trouble before they were able to converse with any mutual 
understanding. Yet each one would stoutly maintain that he was speaking English.' と述べている
が，アメリカ英語とイギ リス英語と の相違については，'our language is only a variant version of the 
mother tongue. After al!， most Americans can converse freely with most Englishmen without mak-
ing more than minor alterations in their ways.'と言い， H. L. Menckenが彼の大著のタイト ノレを The
American Languageとしたのは “overstate"であると している。
Francis， W. Nelson. The StructU1-e of American English， New York: The Ronald Press Compa-
ny， 1958， p.42参照。
2) Pylesはこの点について，アメリカ英語の uniformityを一応認めながらも，次のように述べてい
る。寸osay that American speech is uniform is thus not the same as saying that the speech of 
any one section of the country is precisely the same as that of any other section; such a claim 
could not be made even for individuals of the same cultural background in the same section of 
the country.' Pyles， Thomas. Words仰 dWays of Ame門 canEnglish， New Y ork: Random House， 
1952， p.69参照。
3) Barnhart， etal. The AmelゴcanCollege Dictionary， New York : Random House， 1956， xxviii. 
4) Thomas， Charles K. An Intl'oduction to the Phonetics ザ Americ.仰 English，New Y ork : 
The Ronald Press Company， 1947， p.142参照。
5) Mencken， H. L. The American Langnage: Supρlement 11， New York: Alfred A. Knopf， 
1948， p.102参照。この点につき，アメリカ英語とイ ギ リス英語及びイタリ ア語などを比較して，Mencken 
は次のよう な注釈をつけている。“Thedifference in speech between Boston and San Francisco，" says 
the Encyclopaedia Britannica， fourteenth edition; London， 1929， Vol. XIII， p.698， col. 2，“is less than 
what may be observed between two vil!ages in Great Britain that are only a few miles apart." In 
other countries the same divergences are to be found， for nowhere else is there so much interstate 
migration as in the United States. The situation in Italy is thus set forth by Mr. Hugh Morrison 
(private communication， Feb. 8， 1946): “Few American realize how fortunate they are in living in 
a country in which the di妊erencesin speech from place to place are slight. The following is a 
sentence，‘Inside there were written three words，' in the dialects of ten di任erentplaces in Italy: 
“Tuscany (standard 1talian): Dentro c'erano scritte tre parole. 
“Piedmont: Drenta a i era scrit tre parole. 
“Lombardy: Denter gh'era scritt tre paroll. 
“Venice: Drento ghe era scrite tre parole 
“Emilia: Deintr a i era scrett trai paroll. 
“Rome: Drento c'erano scritte tre parole 
“Sicily: Dintra c'eranu scritti tri palori. 
“Sardinia: 1ntro ci Vlm inscrittas tres paraulas. 
“Milan: Denter gh'ero scritti tre parol. 
“Naples: Entro c'erano scritto tre paruolo 
“The study of the Tuscan dialect is required in al! the schools in 1taly， but it is a mistake to 
(644) 
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think that everyone learns it. When 1 was studying ~talian in New York there were two young 
men fresh from Italy trying to learn their own language. They were not from backwoods commu-
nities but from cities一Milanand Bari. They had had the elementary schooling required of every開
body， and al their textbooks were in standard Italian. They could read Italian al right， but in 
every other respect they were the poorest students in the clas. They often resorted to English in 
talking to each other" 
6) Pyles， Thomas. ibid， p.70参照。 ここでは次のように述べられている。 “.. .practically al who 
have written knowingly upon the subject have noted that American English is characterized by a 
high degree of uniformity. It is wel to remember， however， that the conception of uniformity in 
speech must be to a large extent relative; that is， much depends upon who is doing the observing." 
7) Pyles， Thomas. ibid， p.70. 
8) Wyld， Henry C. The Historical Study of the Mother Tongue， London: John Murray Ltd.， 
1920， p.94参照。このような言語が平均化して行く過程を彼は次のように言う。
“The majority of tendencies of variation in speech habit which exist in the individual wil be 
shared also by the speech community at large， so that they will be strengthenend and encouraged 
by social intercourse. Those tendencies， on the other hand， which are peculiar to the individual， 
and which are not shared by the community， will not gain ground， but wil be eliminated. The 
strongest and most clearly marked of these individual tendencies wil be unconsciously suppressed， 
or， in some cases even， wil be deliberateJy checked in youth， by the corrective ridicule of asso・
ciates; others， which are not su伍cientlymarked to be generally noticeable， either disappear naturally 
with the de五niteacquirement of the speech basis， or may continue to exist， so long as they do not 
develop beyond the point at which they are recognisable by the speaker himself and by his compan-
ions. Thus there is common to al speakers， and this develops， unperceived and gradual， but also， 
for the time being， unchecked." 
9) この場合，Wyldの言う ように，isolationの程度と持続期間が方言成立を左右する重要な要素ーにな
ることは勿論である。“・・・whenisoJation occurs， which splits one community into two or more groups， 
the necessary conditions are present for the differentiation of the originally homogeneous speech 
into dialects. Each group will tend to develop its language along di妊erentlines， and the differences， 
slight enough in the beginning， may in time attain considerable proportions." Wyld， Henry C. ibid， 
p. 95参照。
10) この場合， dialect differencesと languagedぽerencesとの違L、が問題にされることがあること
を附記したし、。 この相違を判定することは容易ではないが，これについて Francisは次のように言う。
“It is often a debatable point as to where one should draw the line between dialect differences 
and language differences. For instance， Bloom五eldshows that Dutch-German actually constitutes 
one language， with many different local varieties， three of which-Standard High German， Standard 
Dutch， and Standard Flemish-are recognized as literary and political languages. On the other hand， 
what are popularly known as “Chinese dialects"-Peipingese， Wu or Shanghai， Fukienese， and 
Cantonese-are really sharply di妊erentlanguages， though the di任erencesare disguised by their 
common use of a mutually intelligible morphographic writing system. Similarly， the attitude toward 
localy d近erentiateddialectsー thekind we are most familiar with-di妊ers widely from language 
to Janguage." Francis， W. N. ibid， p. 481参照。
11) 市河三喜， 1英語学辞典J，研究社， 1958， p. 296参照。
12) Francis， ibid， pp. 48-49. 
13) これについて Francisは LondonとParisの例を上げ次のように述べている。
“If a giv"!n locality becomes dominant in its language area to the extent that its inhabitants 
become the class to whom the other regions look for leadership， the dialect of that locality may 
very well acquire such prestige as to become standard. This happened in both English and French 
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in the later Middle Ages. 1n the earlier medieval period， no single one of the many dialects of 
either English or French was considered standard. But as London and Paris grew into Prominence 
as centers of government and trade， their dialects acquired prestige. By th巴五fteenthcentury， Lon-
don English and Parisian French were accepted as standrd by nearly everybody， including those 










15) これに関聯して， American Englishの“bestspeech"について附記しておきたL、o Menckenの
The American Lωtgnageにl土次のような注釈がある。
“The question where the best American is spoken is often discussed in the newspapers. Noah 
Webster， after his tour of the country in 1785~86， is said to have nominated Baltimore. 1n 1928 a 
group of 100 graduate students in English at Columbia， after hearing some of the Phonograph re-
cords assembled by W. Cabell Greet， chose St. Louis. (1t's in St. Louis That Americanese is Spoken， 
New York World， Nov. 9， 1928). Ann Royall， in her Skecthes of History， Lゲeand Manners in 
the United States， published in 1826， said:“The dialect of Washington， exclusive of the foreigners， 
is the most correct and pure of any part of the United States 1 have ever yet been in，" and this 
was supported 117 y巴arslater by Francis X. Welch in the New Y ork Times. (All Speech pure to 
Speakers， Sept. 17， 1943). 1n 1936 a writer in Business Week voted for Benton Harbor， Mich. 
(Editorially Speaking一， .Tune 6， p. 51). As for me， 1 wobble between Baltimor巴andBenton Harbor 
inclining toward the former because it is my native place and fixed my own speech-habits， and 
toward the latter because it is in the same Sprachgebiet as Owosso， Mich.， the birthplace of Thomas 
E. Dewey， whose General American is the clearest and best that 1 have ever heard from the lips 
。fan American rhetorician." Mencken， ibid， p.129. 
16) Bar出 art，ibid， XXX. 
17) Krapp， George P. The English Language in America， Volume II， Tokyo: Senjo Publishing 
Co.， Ltd. p. 7参照。“Ifone considers al the varieties of English speech which are in exist巴nce111 
any community at any given moment， one becomes aware of the utter impossibility of giving a 
complet巴 pictureof this speech in al its shades and levels of dialect."と彼も述べている。
18) Marckwardt，一色マサ子訳， ["アメリカ英語J，研究社， 1960， p. 10. 
19) これについては別稿， Takemoto， Shozo，“A Comprehensive Survey of the Foundations of 
American English"室工大研究報告， Vo1.5， No.2参照。
20) 豊田 実， Iアメリカ英語とその文体J，研究社， 1951， pp. 1 ~2 参照。
21) イギりスが 1664年に NeuwAmsterdamを征服した時に，英国以外の各国からの移民にはじめて
citizenshipを与えた。その際の移民の国籍だけでも 18に上ったという。このことからも，移民の民族的背
景の複雑さの一端がうかがえよう。 Takemoto，Shozo， ibid 参照。
22) この移動状態の詳細については， Francis， ibid， pp. 500~508 参照。
23) Havighurst & Neugarten. Socieり andEducatiか" Boston: Allyn and Bacon 1nc.， 1958， p 
287 




“Those who have observed dialect di妊erencesare often curious as to their origin， and have 
invented many fanciful explanations. The two most common explanations of this kind are the 
physiological and the climatic. Certain people whose speech we五ndobjectionably different from 
our own may be credited with a constitutional malformation of the vocal organs that prevents them 
from pronouncing the language“normally" (i.e.， the way we do). Thus， the American Negro is 
sometimes supposed to be unable to pronounce a constricted postvocalic jーrjbecause his lips are 
too thick， although what the lips have to do with the constriction or nonconstrictioll of j-r/ is a 
mystery to even the most elementary student of articulatory phonetics. More popularly， the“South-
erner" is supposed to speak with a drawl (the coastal South Carolinian doesn't!) because the climate 
is so hot that it makes him lazy， although Bengali， in a far hotter climate， isspoken at an extremely 
rapid tempo. A professor of pedagogics at the University of Colorado once declared that Minne-
sotans nasalize their speech because of the【iampclimate; Eric Partridge has repeatedly attributed 
the supposed nasalization of Australian speech to the excessively dry climate. When 80 many claims， 
often contradictory ancl often in complete disagreement with observable fact， are made for the 
influence of the climate， itis easy to see that the investigator must look elsewhere for the origins 
of dialect differences. He五ndsthese origins in the relationships among people-in the homes from 





27) Francis， ibid， p. 509参照。彼はこのことについて次のように述べている。
“Actually， the colonies were far more urban than is commonly realized. In 1775， Philadelphia 
and Boston were the second and third most important cities in the English-speaking world， with 
New Y ork and Charleston as important seaports; al four were centers of wealth and the amenities 
。furban life." 
28) この問題については， Marckwardt & Quirk， A Common Language， London: The British 
Broadcasting Corporation， 1964， pp. 44-49.及び豊田実， ibid， pp. 7-10，等を参照。
29) Francis， ibid， pp. 483-485. 
30) 例えば， Marckwardtに次のような記述がある。
“Early travelers to America and native commentators on the language agree on the existence of 
regional di任erencesat an early period in our national history. Mrs. Anne Royal called attention to 
various Southernisms in the works which she wrote during the second quarter of the nineteenth 
century， and as early as 1829， Dr. Robley Dunglison had identi五edmany of the Americanisms， in 
the glossary he compiled， with particular portIons of the country. Charles Dickens recognized 
regional differences in the English h巴 encounteredin his五rsttour of the United States， and iVilliam 
Howard Russell， reporting on Abraham Lincoln's五rststate banquet， at which he was a guest， 
mentions his astonishment at五nding‘adiversity of accent almost as great as if a number of foト
eigners had been speaking English: Marckwardt， Albert H. American English， New Y ork: Oxford 
University Press， 1958. p. 132. 
31) Bronstein， Arthur J. The Pronunciation of American English， New York: Appleton-
Century-Crofts， Inc.， 1960， p.43参照。又演劇に関する方言の分析については次の書がくわしい。 Herman
& Herm旦n，American Dialects， New Y ork: Theatre Arts Books， 1947 
32) Bronstein， ibid， p.44. 
33) ドイツの GeorgWenkerが DcutschenSprachatlas作成にとりかかったのが 1876年で， これが
近代的な言語地図調査のはじまりであるとされている。 このあとでフランスも， 1902年から 1910年にかけ




34) Bronstein， ibid， pp. 40-41 参 ~fflo










40) Frar~cis ， ibid， p.579. 
41) Bronstein， ibid， pp. 302-304 
42) この調査結果の要約は， Kurathの WordGeog7ゅhy01 the Eastern Un前 dStates (Ann 
Arbor， 1949) と E.Babby Atwoodの S叫fれ β'y01、γe7匂bFo仰7
Ar均bor乙.コ， 1ω臼拓5臼3)の二:蒋誇のι中ドに生泊か、された。
43) この間， Mrs. Virginia McDavid は， Atwoodの研究をモテソレにして，A Survey 01 Verb Forms 
in theλIcrth心柏市alStates and the Uj>per l'v1idwest (Min口esota，1956)を発表した。
44) この他の派生的研究としては， DeCampの SanFrancisco地帯の言葉に関する論文が出されて
L、る。
45) Bronstein， ibid， p. 47. これは HansKurath， A Word Gecgra}うhy01 the Easlern United 
Statesからとったものである。
46) Macwardt， idid， p. 135参照。
47) 特に発音の場合には，これを isophone(等音線)といって，語形，語L、， j詩文の場合の isogloss
と区別することもある。 I十i河三喜， ibid， p. 534参照。
48) Francis， ibid， p. 498参照。“Afterenough features have been charted， itis then possible to 
draw a compositive map comparing the isoglosses. If several isoglosses approximately coincide for 
a great part of their length， we have a bundle of isoglosses， which may be said to constitute a 
dialect boundary between two dialect areas." 
49) Francis， ibid， p.584 
50) Francis， ibid， p.585 
51) Fγancis， ibid， p.583. 
52) Francis， ibid， p.582. 
53) Mencken， ibid， pp. 101-270参照。
54) Thomas， ibid，とびらの図参照。
55) Thomas， ibid， pp. 142-160参照。
56) Menckenは， この地方の方言の特色が， accidenceや vocabularyなどよりも発音にあるという
Charl巴sA. Bristedの意見を紹介し，且つ Bristedの次のような観察を引用している。
“Among its features of this sort may be mentioned a nasal intonation， particロlarlybefore the 
diphthong ow， so that cow and now are sounded kyow and nyow; a perverse misplacing of 五nal
g after n， almost equal to the Cockney's transposition of initial h， making walkin of walking and 
capting of captain; a shortening of long 0 and u in五nalsyllables; 巴.g.， lortun and natur for 
101‘tune and nature; on tbe other hand， a lengthening of various short syllables， as naughtin for 
nothing， and genuine for genuiηe. Also， a general tendency to throw forward the accent of poly-
syllables and sometimes even of dissyllables; e.g.， territory， legislative， conquest. This tendency， 
from which， by the way， the very b旦stclasses of New England society are not altogether free， has 
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been noticed as a Scotticism， erron巴ously，we think， for though the Scotch cometimes misplace the 
accent， they throw it backward as often as forward， in mゴ'gazine，for instance. Some peculiar words， 
however， are found， as doing chores， for doing miscellaneous jobs of wァork，(a North Country word， 
cf. char-woman)， and many peculiar uses of ordinary words." Mencken， ibid， p. 114 尚，この地方
の発音の史的概観については，次の書がくわしL、。 Lindbead，Karl-Erik. Noah Webster's Pronunciation 
and Nlodern New England Speech， Cambridge; Harvard University Press， 1954 
57) この地方の方言の特徴を調べる場合， Thomasの言う次の点に宿意しなければならない。
“Speech in this area is mixed. Pennsylvanian in orig叫 ithas been infiuenced by southern 
sp巴ech. The long isolation of the mountain settlements favored the retention of older linguistic 
forms， and has provided plentiful material for students of folk lore. Consequently the speech of 
th巴regionhas been studied more completely on the folk level than on the standard level." Thomas， 
ibid， p.159. 
58) ただし，その地域差は顕著なものではない，と Menckenは次のように言う。
“Because of its steady encroachment upon the other dialects the area it covers today is shifting 
and somewhat vague， but al authorities seem to agree that it begins in the East somewhere in the 
vicinity of the Connecticut river， runs southward to the line of the Potomac and Ohio， and covers 
the whoJe country， save for a few outcroppings of Southern or Appalachian-speech， west of the 
Mississippi. Kenyon and Knott call it Northern American and Kurath calls it Western， but in view 
of its immense spread it seems to me that GeneraJ is preferable. It is， of coures， not entirely uni噌
form throughout its area， and Kurath distinguishes a Central or Midland speech from that of the 
Great Lakes Basin and the Far羽Test， but these differences are very slight， and a casual 0 bserver 
from some other Sprachgebiet notices no substan，tial vari丘ncebetween the speech of a Western New 
Yorker， that of a Michigand巴r，that of a Nebraskan and that of an Oregonian. This General Ame-
rican， says Kurath， isspoken in the Middle Atlantic States (New Y ork， New Jersey and Pennsyl-
vania)， the Middle West (0恒久 Indiana，Ilinois， Wisconsin， Minnesota， Iowa and North巴rnMissouri)， 
and the Further West to the Pacific Coast. He might have added most of Delaware， Maryland and 
West Virginia， a part of Kentucky， and a not inconsiderable part of New England." Mencken， ibid， 
pp.103-104 
59) Bronstein， ibid， p.46. 
60) Bronstein， ibid， p.48. 
61) Marckwardt，一色訳， ibid， p. 179 
62) Francisはこの調査資料をまとめるに当って，次のようにことわっている。
“The following tabJes， then， are essentially a confiation of work on the regional distribution of 
linguistic forms in the United States and Canada. Some parts have appeared in published volumes， 
like those of Kurath and Atwood; other parts are found in unpublished dissertations like those of 
Avis， Davis， and Frank; stil others appear in articles and reviews; some have been presented 
only orally. Where phonemic data is presented， the transcriptions have been roughly adapted to the 
system used in other part of this book. This adaptation， of course， does not mean that the Iinguistic 
geographer feels that his data can be adequately represented by such a system. The structural 
p巴culiaritiesof the Charleston vowel-system， for example， make it impossible to represent it accu-
rately in the nine-vowel-plus-three-semivowel analysis; for other individual Southern and South 
Midland dialects at least ten vowels and perhaps additional semivowels are necessary. Where these 
di伍cultiesappear most strikingly， phonemicization according to this system has not been attempted， 
and the data is presented phonetically; in many other places the phonemicization is done with 
extreme diffidence. It is probable that a different set of terms and perhaps a different graphic 
device (such as reverse slants) will be n巴cessaryto represent structuraJ phonological di鉦erences
between dialects目" Francis， ibid， pp. 512-513. 
(649) 
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63) Francis， ibid pp. 513-526参照。発音符号については附表参照。
64) Marckwardt， ibid， p. 139参照。
65) Pyles， ibid， p. 61参照o pailの諮原については明らかでない。 OxfordEnglish Dictionaη(以
下 OEDと略す。)
66) イギリスでは， 1570年頃から使われている記録があるが，アメリカでは 1920年頃から次のような
意味で用いられた。 Themilk and fat pot-liquor and meal are， when put together， called， in Long 
Is1and， swill. OED. 
67) この外にも，地域的に，run， creekなどが区別して用いられることがある。 Krappによればこれ
らの語は次のようにしてアメリカで用いられるようになった。 Theword run as a colloquial American 
word for a stream of water， as in Bull Run， etc.， had an early origin in the phrase“a run of water，" 
meaning a stream， Huntington Records， p.86 (1666)， and often. 1t occurs in the Hempstead Records， 
1， 314 (1679)，“the run Called .Tonsons run，" also 1， 167 (1665). The New English Dictionary gives 
two earlier citations， one for 1605 and another for 1652. and describes the word as American and 
northern British dialect. The earlier meaning of creek as a branch of the sea has been generally 
extended in America to mean a small fresh-water stream， though this use is not yet very common 
in New England， where such streams are usually called brooks. Krapp， George P. ibid， Volume 1， 
p.85. 
68) 元来オランダ語からの借用語であるが，それがこの地方に強く残された。 Mencken，H. L. The 
American Language， SuP.ρlemeπt乙NewY ork: Alfred A. Knopf， 1956， p. 186参照。
69) この語の地域的分布状況については後述の「結語」参照。
70) この認の起原については諸説紛々としているが， Craigieの ADicuonaワ ofAmerican English 




てカかミらは，J'少onakμ肋z口n爪Z九，joni.込'kù仇~n， }μ07ルmりybn問ead，joh河nyc，叫-akたe，}μoz附4口?閉宵り cakeといい，johnny cakeが一般的と
なったという説。この中で，最後の説が真ぴょう性があるということになっている。今日でも Jon泌が
(jοhnnikin)は南北 Carolinaの東部や， Marylandの東岸では用いられる。 Landof johnnycaたといえば
New Englandのことをいい，口語では Johnnycakeで NewEngland人を表わす。 Kurathの「言語分
布」をもとにして，johnnycakeの分布図を作ると，図 16，図ー 17のようになる。図-16は分布状況を，図 17
は分布範囲をあらわず。 Mencken，H. L. ibid， S，ψ1り-lement!， p. 203，山崎英夫 「アメリカのことはJ，研
究社， 1961， pp. 79-80及び Kurath，H.， A Word Geogralりhyof the Eastern United States， University 





71) この意味では，アメリカで用いられはじめた語である。用例は 1830年から記録されている。 OED
地域的分布については， Marckwardt， ibid， pp. 145-146参照。
72) 一般的には，sick at the 5tomach又は sickin the stomachで， 1653年から 18:31年までの用例
があるが，イギリスでは殆んど廃語で用いられていない。 OED.前置詞に toを用いるのは北部の特徴であ
る。 Marckwardt，ibid， p.140. 
73) Marckwardt， ibid， p. 140参照。
74) 尾上政次「現代米語文法」研究社， 1960， p. 115参照。
75) 語法については，尾上政次， ibid， p.89参照。
76) Marckwardt， ibid， p. 140参照。
77) Marckwardt， ibid， p. 140参照。
78) Marckwァardt，ibid， p. 140参照。
79) pig tenはアメリカで活られた語であるが，Jうzg5ty はイギりスで用いられた古レ語である。この
地方では，イギリスの古い語がそのまま残っていることになる。 Marckw紅白&Quirk， ibid， pp. 34-35. 
80) 注81)参照。
81) cottage cheeseを表わす語は， このほかにまだ， ρotcheese， Dutch cheeseがある。 この中 sour-
milk cheeseの分布は図 18，のように海岸地帯に限られている。図 19はこの三者の分布範閉め境界線を示
したものである。山崎英夫， ibid， p. 25， p. 121及び Kurathヲ ibid，Fig. 8， 125参照。
ADl町村 C旺ESE
• POT CHE正SE。sαJR.MILK CHEESE 
図 18 図 19
82) この onの発音分布に関しては Thomasが図 20のような境界線を定めている。 Bronstein，ibid， 
p.306参照。
83) Krapp， ibid， Volurne 1， p.161参照。 Theword st川 'pis of Dutch origin， but its use has 
been extended， especially in th巴 phrase“the front stoop，" to regions beyond those of Dutch in丑u-
ence. Webster， in his dictionary of 1828， de五nesstoot as meaning in America “a kincl of shed， 
generally op巴n，but attached to a house， also， an open place for seats at a door." Thornton gives 
example in English as early as 1749. The stoop is defined by Irving， Knickerbockcr Hisiory， as 
“the porch， commonly built in front of Dutch houses， with benches on each side." It was usually 
uncovered， and is well il1ustrated in the Century Dictionary， under sLOOp. One may note in passing 
that the varyingly proper use of stooρ，ρorch， piazza， gallery， isonly to be acquired by familiarity 
with local custom. 
































図 21 図 22
loppered-milk i土西部に広がっていることがわかる。 なお，この図 22は，その移動の方向を示す。山崎英
夫， ibid， p. 45.及び Kurath，ibid， Fig. 124参照。
85) 注79)の分布地図参照。
86) イギリスではこの意味で、は用いられない。 アメリカにおける用例としては 1875年のものがある。
OED. 
87) 注 80)の onの分布図参照。
88) アメリカでは，特にオランダ改卒教会の牧師のことをいうが，口語で一般にひろく牧師のことを指
すようになった。大文字を用いるのはこの地方の特色である。 Webster'sNew lVorld Dictionary of the 
American Language (以下 NWDと略す)。
89) その分布状況については注79)の地図参照。
90) 注 80)の分布図参照。
91) Marckwardt， ibid， p.139. 
92) Marckwardt， ibid， pp. 145-146参照。 Attimes， too， changes in meaning seem to have entered 
into the dialect situation， as is illustrated by the development of the r己gionalterms slullet and spider， 
(652) 
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the former current in the Midland and the Virginia Piedmont， the latter in the North and in the 
Southern tidewater area. Frying pan is the urban term and is slowly supplanting the others. Spideγ 
was originally applied to the cast-iron pan with short legs， from which the name was pr巴sumably
derived， but it was ultimat巴lytransferred to the f!at-bottomed pan as welJ. This would seem also 
to explain th巴 localterm creeper， used in Marblehead， Massachusetts. S長ilet，a term of dou btful 
etymology，五rstappears in English in 1403， when it was applied to a long-handled brass or copper 
vessel used for boiling liquids or stewing meat. 1t is stil so used in dialects throughout England. 
The shift in meaning to a frying pan took place only in America， but an advertisement of 1790， 
o妊eringfor saJe 'bakepans， spiders， skillets，' would suggest that even as late as this a distinction 
between the two was recognized. 
93) Marckwardt， ibid， p.140 
94) Marckwardt， ibidヲ p.140. 
95) 尾と政次， ibid， p.29参照。
96) Marckwardt， ibid， p.140. 
97) Marckwardt， ibid， p.140. 
98) 例えば foodの中の母音を発音する時のように。 Marckwardt，ibid， p. 139. 
99) Marckwardt， ibid， p.139. 
100) 注 67)参照。
101) Marckwardt & Quirk， ibid， p. 65. 
102) Marckwardt， ibid， p.143参照。彼は次のように述べている。 Th巴 babycarriage seems to have 
been a development of the 1830's and '40's， and this is the term which developed in New England. 
Within the Philadelphia trade area， however， the article became known as a baby coach， whereas 
baby buggy was adopted west of the Alleghenies and baby cab in other regions throughout the 
country. 
103) これは PennsylvaniaGermanの典型的な語の一つで，同じ意味を持つ他の三つとともに分布状
況を示すと，図 23のようになる。山崎英夫， ibid， p. 83及び Kurath，ibid， Fig. 120参照。
104) ドイツ諾の dickemilichからきた。 これを分布地図で示すと‘図 24，図 25のようになる。 11崎







図 23 図 -24 図 25





1t is not surprising that those areas of th巴 countrywhere cows can be milked outside， for at 
least part of the year， will develop a specific term for the place where this is done: witness milk 
gap or milking gap current in the Appalachians south of the James River. Marckwardt， ibid， p.143. 
108) 尾上政次， ibid， p.30参照。
109) Kenyon & Knott， A Pronouncing Dictionary 01 American English. Spring五eld;G. & C. 
Merriam Company， 1953，及び尾上政次， ibid， p. 1参照。
110) Marckwardt， ibid， p.138. 
111) Marckwardt， ibid， p.138. 
112) Marckwardt， ibid， p.138. 
113) Marckwardt， ibid， p.138. 
114) Marckwardt， ibid， p.138. 
115) Marckwardt， ibid， p.138. 
116) Marckwardt， ibid， p.140. 
117) Marckwardt， ibid， p.140 
118) Marckwardt， ibid， p.140. 
119) 尾上政次， ibid， p. 142参照。
120) Marckwardt， ibid， p.138. 
121) Marckwardt， ibid， p.138. 
122) Marckwardt， ibid， p.138. 
123) Marckwardt， ibid， p.138. 
124) Marckwardt， ibid， p.138. 
125) 注81)参照。
126) Cooter， a name applied to a box turtle in the Carolinas， isderived from an African word， 
kuta or nkuda， by the DAE， but is not traced before 1832. Mencken， ibid， SUjψlement 1， p.198. 
127) 一般的には，pinda，ρindar， pinderなどと綴り ，jりかldalということもある。 ポノレトガノレ語の
ρinda，オランダ諾の piendel，コンコ諸の mPinda等から来ている。アフリカから黒人によってアメリカに
入h 現在では西インド諸島及びアメリカ南部で用いられている。 1707年から用例がある。 OED.
128) Buckra， meaning a white man， isderived from an African word， makana or mbakana， of 
the same meaning， by Webster 1934， and traced to 1795 in white American use by the DAE， which 
notes that it was reported from the island of Antigua about six years earlier. Save in a few areas 
it never spread from Negro speech to that of the whites， and at the present day it is unknown to 
most Americans. Mencken， ibid， SUlり，plement1， p.198. 
129) 尾と政次， ibid， p.29参照。
130) Marckwardt， ibid， p.140. 
131) Marckwardt， ibid， p.140. 
132) Marckwardt， ibid， p.140. 
133) Marckwardt， ibid， p.140. 
134) このような表現は特にこの地域に多く ，use to could， use to wasn'tなども用いられる。 Mencken
は，これについて次のように言う。 Anothercharacteristic of vulgar American is the heavy use of used 
10 as a general indicator of the past. 1t is always given the unvoiced s without a final d， and may 
be used also in the negative as in “He use to didn't like it." Wentworth and other scoU1S have 
found use to could， would， was and wasn't in al parts of the country， but especially in the South 
and South Midland. Use to could was listed by Sherwood in the vocabulary accompanying his 
“Gazetteer of the State of Georgia" (1827)， and in 1850 William C. Fowler put it among“ungram-
matical expressions， disapprovεd by al，" in his chapter on American dialects in“The English 
Language." Today， however， use to could is in good standing in Southern familiar colloquial speech， 
and even use to didn't and use to wasn't are occasionally heard from educated Southerners. 
(654) 
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Mencken， H. L. The American Language (One-Volume Abridged Edition)， New York: Alfred 
A. Knopf， 1963， pp. 540-541. 
135) 勿論このような言い方も，主観的で relativeなものであることは否定出来ない。例えば Marck-





138) この earthwo門nに関する歴史的背景については， Marckwardtは次のような興味ある分析を行
なっている。“Earthwomitself is not an old word; it appears to have been compounded only shortly 
before the earliest English migrations to America. The earliest Oxford English Dictionaヮ citation
of the word in its present form is 1591; it appears also as yearth worm some thirty years earlier. 
The various regional terms al seem to have been coined in America; the dictionaries either record 
no British citations or fail to include the words at all. 
The local terms have a varied and interesting history. Mud wo門11seems to occur in standard 
British English from the beginning of the nineteenth century on. Eace wo門n，as a combined form， 
goes back at least to Middle Englsh; the五rstelement was a term for ‘bait' as early as Aelfric; it 
is used today in a number of southern counties in England from Kent to Gloucester. Angle dog 
is used currently in Devonshire. Ground worm， though coined in England， was transferred to North 
Carolina and Maryland in the eighteenth century. Red worm appears五rstin England in 1450 and 
continues through to the mid-nineteenth century， though chiefiy in books on五shing，as does dew 
τfJorm， which goes back even farther to the late Old English period. Rainworm， though it appears 
in Aelfric as renwyrm， may be a reformation， even in British English， on the pattern of Regenwur・m
in German， for there is a gap of seven centuries in the citations in the Oxford English Dictionary 
and there is reason to believe that its revival in 1731 was infiuenced by the German form. Moreover， 
with but one exception， ithas been cited for the United States only in areas settled by Germans. 
Thus we have in the standard cultivated term one of relatively recent British formation. Apparently 
the regional terms ，vere compounded in America， whereas the local terms represent survivals either 
of dialect usage or anglers' jargon and one loan translation. It is worth noting that the common 
Old English term， angle twi・'ce，surviving as angle twitch in Cornwall and Devon， seems not to 
have found its way to America， and there are， furthermore， such other English formations as tag 
'Wo門n，marsh worm， and garden worm which have not been recorded in America." Marckwardt， 
ibid， pp. 144-145 
139) アメリカ英語における方言の地域的相違が少ない重要な理由のーっとして， アメリカ人の特性で
あるこのような mobilityを見落すことは出来なL、。 Dotty& Rossは，このアメりカ人の mobilityに関し
て次のように言う。“Aspeople moved about， local dialects did not develop to any eXtent. The same 
manner of speaking was used throughout the country. There are some regional di妊erencesin 
pronunciation， and certain areas betray， through peculiarities of expression， the national origin of 
the major element of the population within that area， but the English language as spoken in America 
(Canada as well as the United States) exhibits a uniformity not found in any other language over a 
comparable area. Mass media of communication， as well as the public school system， perpetuate 
this uniformity. The speech of an American from any region of the country 0妊ersonly super五cial
di妊erencesfrom that of an American from any other section." 
Dotty， Gadys G. & Ross， Janet. Language訓 dLife in the U.S.A. New York: Row， Peterson 
and Company， 1960， p.245. 
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粉体工学 2 (1965) 
化学工学
29， 11 119(5) 

















































Energy Transfer hy Impac( 











内、'.41 8 (1966) 開発技報北海道沖積低地における地質工学的研究(第 l報1室蘭市東町泥炭地の地質構造一
40. 4. 北海道鉱山学会誌21， 2 徳田昭八郎
貨車運[JiJ!(における石炭の凍結硬化の基礎的研究
(第1報) 一石炭の貨車運搬における凍結問題



















1965. 8 S. G Nomachi 
On Torsion B巴ndingof Thin Walled Beam 







































40. 5 日本コンクリートブロック協会誌 92 勝広野沢
低圧蒸気養生室の熱管理合理化の伝熱工学」コからの
再検討
40. 6 日本コンクリートブロック協会誌 93 勝広野沢高iill.高圧蒸気養生缶の自動制御理論による熱管理法
40. 7. 日本コンクリートブロック協会誌 94 勝広里子 V~ 
コンクリートブロック高速度製造装置最適化J経済設
計理論











14， 8 分析化学太刀川哲平EDTAによる銅 (I)の双金属極電位差滴定
41. 2 No.15 企業と教育敬雄石山社会思想、の動きと企莱の発展











40. 6. 6月号「英語教育J14， 3 
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40. 4. 3 日本化学会第18年会銀の触媒活性と exoelectronernissionとの関係




























Concentrations of Cornrnon Lead in Greenland 
，::mows 1965. 8 
M. Murozurni 

















































































































40. 4. 2 










































←オイノレピストンを被打撃物とした実験一 40. 6.13 北海道鉱山学会春季研究発表会
?????????
機械的衝撃効果の基礎研究
















機械的衝撃効果の基礎研究 (I) 40.10. 9 
??? ????????
さく岩機の衝撃効去の測定に関する実験的研究 (I)





















室蘭市周辺の浅部地盤構造 40. 6 
??
沢田
40. 5. 19 日本水道協会第16回全国水道研究発表会健造
森田管網流量計算の一方法について
節点剛性の影響を考慮せる溶接トラス橋の厳密計算
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40. 5.29 
41. 2.22 
40. 4. 9 
40. 5.11 
40. 10. 1 
40. 4. 2 
40. 9. 7 
40. 4. 2 









40. 4. 6 
40. 4. 6 
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題 目 著者名 発表機関名 月 日
軟鋼アーク溶接におけるヒブク剤水分の影響 三金森浦幹一寛 会年日度本春金属期学(第会56昭回和)大40 40. 4. 6 
球状黒鉛鋼の研究 師向保弘 金講日本属演鉄学会鋼会協北海会道・支日本部 40. 6. 5 
Fe-AI-C合Fe金-JAこl関合す金るの研熱究処理(第にlと報も) 西国恵三 (日昭本和金40属年学度会)講演会270C なう諸性質の 40. 4. 5 
変化 田上道弘
Fe-AI-C合金に関合す金るの研熱究処理(第に2と報も) 
西国田土 道恵三弘 (日昭本和金40属年学度会)講演会390C-Fe-Al なう諸性質の 40. 4. 5 
変化
EDTAによるカルシウムの双金属極電位差滴定 太万川哲平 日本化学会第四年会 40. 4. 2 
EDTAによるマンガンの双金属極電位差滴定 太刀川哲平 日本化学会北海道大 40. 7.21 
3l三0. 
EDTAによる亜鉛およびカドミウムの双金属極電 太万川哲平 年日会本分析化学会第14 40.11. 23 f立差滴定
明TilliamBlakeの lmaginationについて 狐野利久 交日本部大英会文学会北海道 40.10. 2 
偽デイオニシウス・アレオノマギタの神秘神学第一章 大出 哲 教道日本学支基会部督・教北学海会道北基海督 40. 6.26 の解釈の変遷について
アメリカ英語の発音について 武木昌三 よ交Z時三込ξ 音事1英第語2学回研会究北海発表道 41. 2.12 
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